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To  Ihf  Sill  I  nil  I  ill  I  It"  iiml    Hiniillinlili  rs  nf  tin'    Klirlrunl    Ih  i  ilnjiiiii  iil   ' '(.myiK  n  y   i,f    (titlnriu. 
Liiuiliil : 

Gextlemkn, 

In  onli'f  lliiil  till'  lioliliis  (if  till'  M>(iiiilit><  df  llu-  ( 'iiiii|>iiii_v  iiiav  !»•  iiil'iunii  il  Mjjaiiliii;; 
till'  l)roi;ri-Ms  iiiii<lf  in  tin' i1cm'I()|iiiii'IiI  of  tlii'ir  |iici|m  rlics  I  Imvi'  |i|i>iisiiii'  in  siil>iiiilliii;;  litTf- 
witli  inforumtioii  cimcfrniii;;  tlu'  iir;;iiiii/.iilii>ii  of  llir  ( 'uiniuiiiy.  ami  ri|MiiiH  fidiii  cuir  cliii!' 
utticialH,  ai'C<iiii|>aiiir<l  liy  irpriuluctuniN  of  siii'li  pluiix.  iiiapn  aini  ]iliolo^ra|ilix  as  may  inaki'  saiil 
rejxjrts  reiwlily  umlcrstixHl. 

Oil  ■liiiiiiary  2!»tli.  IMOU.aii  ajjii-ciiiviit  \vil«  ciilctcil  into  lii'tuciii  tlir  I^ihtii  Victoria  Nia};aiu 
Falls  Park  ("onnnissionriN  ami  Mi'shin.  Mackm/ii',  I'fllall  anil  Nicliolls.  i;ianlin;;  ii;;lil»  to  takr 
water  from  the  Nia;;ara  Uivcrat  'irm|M'Ht  I'oint,  fm  tin'  |mi|"iM' of  •;i'nfratin;;  ilrctrifity  to 
the  exiciit  of   12.'),()()0  I'IfOtritiil  horse  power. 

On  the  IHth  Fehniar. ,  litO.S,  the  Kh-ctrical  I >i'vei.)|iment  ("om|pany  of  <  )ntario.  Limited. 
\v.  .  incorporhteil  hy  li'Uei  patent  nmli'r  the  antliorily  of  the  Lej^islalnre  of  Ontario,  with  a 
capital  stock  of  *(),0()0,()()  . 

At  a  iiieetiiij;  of  shari-holders  of  the  ( 'onipany,  held  on  March  "Jlst,  l!H).'l.  the  njjreenient 
made  between  Messrs.  Mackenzie.  I'ellatt  ami  Nieholl-i,  and  the  t^iieen  Victoria  N'ia;;ara  Kalis 
Park  Commissioners,  was  acipiired  hy  itie  Company.  The  followini;  hirectors  were  electee!  : 
Messrs.  William  Mackenzie.  Henry  M.  I'ellatt.  Frederic  Nicliolls.  Hon.  (!co.  A  Con  and  .lames 
Ross.  Siihseiiiiently.  Col.  Henry  M.  I'ellatt  was  elected  I'lisident.  Mr  Nicliolls  \ii  ••- j'ri'sident 
and  CJencral  .Mana<;er,  and  Mr.  Mackenzie  2nd  Vice  Tresiileiit.  At  the  same  meetinj;  Mr.  H.  (i. 
Nichoils  was  appointee)  Secretary,  and  Mr.  I>.  H.  Maid>oii;;all.  Treasurer.  Mr.  F.  S.  Pearson. 
Dr.  Sc,  was  appointed  Chief  Consulting;  Kn;;inecr  ;  Mr.  Hiijjh  K.  CcMiper,  Chief  Hydranlic 
En};ineer ;  and  Mr.  lieverley  K.  Value.  Kesidenl  Knf,nnecr  for  the  proposed  works  at  Nia;;ara 
Ifalls,  Out. 

Since  that  date  no  time  has  U'eii  lost  in  expeditin;;  operations  in  order  that  the  enterjiiise 
may  he  income  prodiieini;  at  tiie  earliest  possil  ;■  (leriod.  Contracts  haxe  heeii  awarded  for 
coffer  dam.  tail  race  linmi'l.  whei'l  pits  and  electric  i^i'iieriiiois.  and  preliminary  plans 
have  heen  completed  for  the  |)ower  house  liuildin;;.  the  front  ile\atior.  of  which  will  i.i'  found 
illustrated  on  another  jwifje  of  this  report.  Contracts  for  the  wati  r  whe  dsand  head  <;ates  have 
yet  to  1m>  let,  hilt  the  en;;ineerin<;  data  for  all  of  this  wurk  is  alioiit  coMipleted,  and  tendeis 
will  be  called  for  at  an  early  date. 

The  Toronto  and  Niajjara  Power  Comjiany.  ha\  inj;  the  cliarter  rijjbt  to  expropriate  lanils, 
has  been  ec|iially  active  in  se Mirinj;  a  ]irivate  ri;;ht  of  way  bi'twi'en  Toronto  and  Nia;;ara  '•"alls, 
on  which  the  pole  line  for  the  transmission  of  emrjiy  will  be  constiiicted,  Abont  .S.5  ]ier  cent, 
of  the  rii'ht  of  way,  ha\iii<;  a  minimnm  width  of  >S<I  feet,  has  been  purchased  to  date.  Mr 
W.  T.  .leniiinjjs,  M.I.C.K..  was  appointed  Kiij^ineer  in  Chief  of  this  work,  which  has  bieii 
condticted  w  ith  ability  by  himself  and  his  statl'  of  assistinj;  eiiifineers 

The  rii'ht  of  wav  has  been  located  in  sncli  maimer  that  in  acldition  to  the  pole  line, 
provision  is  made  for  a  double  track  railway,  should  future  de\elopmenls  warrant  its  use  for 
such  an  enterprise. 


'I'll!'  lv|Miil  of  till'  lii'siilciii  Kli;,'ilirtT  rrfiTN  to  sunn'  nf  llir  <l jttii'ult ii  ^  wliirli  liiiM'  Im'CH 
iiii'l  iiii'l  ovcri'iiiiiiv  iiikI  it  I'liiiHi'  fur  i'i>ii;;i'atiiliit  imi  tliiit  it  Ims  Ih'i-ii  i|>'i>io|iKlriii>'i|  tliai  l)ii> 
r(mf.-|iticiii  i)f  imitrriiilly  »lii>itftiiiijj  llic  tail  iiiri'  tiiniirl  liy  fDnxtriictiiij;  .  iimliT  tin-  li-il  of 
till'  rivfi-  i^  i-ntii'cly  |>f.icticiil>lf. 

With  u  vii'w  ti>  |ii()viiliiii;  iiiaiiiil'iii'luiiii;;  -niti's  fur  tliiw  wlio  mav  ln'C'iiii'  |iiii('linHi'rs  from 
till' < 'ii..i|iaiiy  of  |>o\vi'i'  for  ii|i|iiMtrial  or  i-li'ctro  rlii'inical  iim'm.  soiiu'  '>.'<l)  acri'N  of  laml  liave 
lii'i'ii  imri-liaM'.l  fidiiliii;;  oil  tin' ( 'lii|i|ii-\va  lii\  cr.  Nitiiiiti-  alxiiit  two  iniic-  from  tlii'  I'owii  of 
Nia;iartt  I'VIIn,  tlirrr  iiiilt-?*  from  tin-  coiitlui'iici-  of  tin-  ( 'lii|i|»'\Mt  ami  Niaj;iiia  liiMiH.  ami  alioiil 
."1^  mill's  fioiii  till'  point  111  wliirli  tln'  ( 'liipjH'Wa  UiMr  lias  I'liliaiici'  into  tlic  Willaml  < 'anal. 
'I'lii-i'  laii'ls  liiivi-  a  rivir  froMla;;i'of  ovir  I  J.  mill-.,  'j'ln'  imrclia^f  |>rici'  iiM-rn^ffil  alMHit  ^70.00 
|ii'r  acrt'.  TIh'  wisijom  of  iliis  larly  piircliaNi'  is  <'\  iilt-nci-il  liy  tlu-  fact  that  similar  laiiils  in  the 
\ici'iity  ail'  now  lii'M  al  a  >;ri'at  ailvanri*  ovrr  this  ti;;ur<'.  ••aiisi'ij  no  ijoiilil  hy  activitv  <luf  to 
till'  i|i'Vi'lo|iiiiint  works  at  Nia;;ara  Falls. 

Iiistalmt'iit  payniriits  om  the  ( "onipany  s  ImiihIs  havi'  lifi'ii  promjitly  int-l  niiii  rt'ci'ipt.s  have, 
up  to  till'  present.  iR'eii  ill  ailvaiice  of  expemlitures.  'I'lie  eash  lialaiiee  at  llie  ereilit  of  tlie 
Company,  in  tin  liamls  of  the  National  Trust  Company,  trustees  for  the  iHHelholilers,  anioiintN 
al  this  ilate  In  ahoiii  ><I  ,()(»(>.(•(>().  .\s  all  the  works  of  the  Company  are  heiii;;  jire.^seil  forwaril 
to  coniplition  simultaneously.  pro;rr,.ss  payments  will  Im-  reijuireil  more  rajiiiily  in  tin'  future, 
l.i.'t  ealls  have  liii'i,  so  arr.iii^'eil  that  ample  fumls  will  he  axailahle  to  meet  all  expemlitures  as 
the  work  jiroijicsses. 

I   have  the  honor  to  lie. 

Yours  faitlifiilly. 

KKKDKRIC  NICHOLLS 

Vifi'-l'irxiihnl   'ml  'iiiDinl  Mniingei-. 


CONSULTING    ENGINEERS    REPORl. 

Nk«    ViiitK    l».i"iiil»  I  IJtIi.  ItHi:; 

Mk.    KkKDKKI"'    NhHoi.i.s.  Vice  I'liMil.  lit  iiml  <  iiiici-  '   Miiim^ir. 
KlfCtrifiil  |)fx.lii|)iiii'iii  ( 'imi|iaii_v  "f       .tiirii'    rciiniilii   ••ni 

hfiir  Sir,      III   iicciiiilimrc   with    vniir   \''\"  I    !"•;;    l"  -iilmiil    llif   Inllnw  iii;j   npul    i>f 

ir'iij«r>-ss  nil  till    iiiiistnii'linii  of  your  |«iwir  |il,iiit  at   Niii^'ara  Fulls 

At  till-  tiiiu'  this  work  «as  ciniimiiiccMl  it   wa-     .■(■o;;iii/.i'.|    liy  nil  tlmsf  mip     ,-aiil   with  tlii 

iiliiiiH  tliiit    till'   <;rriit.st    (Jiiriciillii-H  till-  I i|uiii_v   v^   miM    Iii«\.'  to   .iicoiintir    ucmiM    lir   in   tlif 

ilislallalioii  "f  the  c-otr.T  ■lain  iiihI  tin'  conilin  ihmiimiii  of  tlir  work  >iii  tin-  inaiii  tail  iHi.-  tniilul- 

II  w.i'*  cniisiil.'ftMl  liy  tniiiiy  that    it    w.niM    hr   impossil  !.■   to  i-arry  .iMl  thr  work  asoiiili I  on 

tilt-  on^'-'wil  plans.      I  am  <;lail  to  say  thai  Ih.iIi  of  tli.'sr  siri.ais  |iioliliins  ha\.'  !..«  n  smIm.I  in  a 
viTV  satisfactory  inanm-r  aii'l  without  sirioils  cxiifiisc  or  litlay. 

It  wasassuin.-il  ill  tl ijiinal  .■stiiiiatrs  that  lh>'  .|.|.th  .if  In.-  wat.r  wonl.l  l«'  aUail  H  f...'l 

as  a  inaxiiniiti  on  tin-  liiw  of  the  cotfi-r  <lani.  an.l   in    vi.w    of   tU<-   fai-t  that  ihi'^  'lam  was  to  h.' 
locat.Ml  in  thi'   iiii'lst   of   thr   iai>i"ls  of  th.-    Nii:;,Mra    Kiv.r   it  •  .•x|..rl.Ml   t'        H  woiihl  I..- a 

(litfioiilt  operation  to  hiiilil  a  siriicliir.'  that  woiil.l  wilh-tand  ihi'  ixo'ssivily  n,        ciirivnl       As 

the  work  on   tin-  cott'fr  •lam   jiroc I.'l  an-l   it    l»i-am.-   |".ssil.l,-  to  a  c  .-tain      ,,    .Irplh  of  th.' 

river,  it  wan  foiiml  that  th.-r.-  was  'it)  f.el  of  wat.r.hiit  .v.n  wii'i  th-.  \i.aor.|inaiy  .l.|.th  an>i 

thf  raiii<l  curivnt.  tlir  work  on  tin-  ilam   has   pr.. I.il  < tinunuslv      i.,|  at    i  rapi>i  rat.'  whm 

ihf  ilitficiiltii-s  of  foiistriiclion  an'  (•onsi.|..|iM|. 

■j'he  most  serious  part  of  ih  work  is  iio«  c.iniplet.-  .  ...nl  ih.n-  i.in,iiii-  ..nly  a  sh,.rl  spur 
to  conn.Tt  with  th.'  shore  in  shallow  ami  still  water  The  ilaiii  as  eou^i  rmteil  is  thornu;;hly 
stahle  an<l  seeiiie.  as  one  eannot  feel  a  tremor  in  any  portion  of  the  work  ami  it  is  e\  i.lent  that 
the  (lam  is  well  ilesi;;ne(l  for  the  purjiose  inl.ti<lei|. 

A  loni'  seetion  of  this  <laiii  was  eotistriiete.l  over  a   portion  of  tin-  riv.r  Ihi!  ..iveied  v  iih 

verv  lar;;e  houhiers,  on    whieli  it  was  i ssary   to  place  the  eotler  dam.  lilt.d  to  the  houM.rs 

as  well  ..s  was  possihh'  tiiuler  the  comlitiotis  Naturally  a  roH'er  dam  hiiilt  on  such  a  sul.  stratum 
would  show  ;,'real  leakajje,  and  it  will  rei|uire  eonsideiiiMe  work  and  time  to  stop  the  tlow  of 
wat.r  iind.r  the  dam.  An  inspection  of  the  work  at  the  pres.iit  time  shows  t  hat  v. ly  little 
water  is  leakiiij;  under  the  dam.  even  h.'tween  thes,.  hoiild.rs.  ami  there  is  no  reason  why  the 
.rre;  ler  portion  of  these  leaks  should  not  he  st.i].)ied.  At  the  preser  •  time  the  amount  of  water 
comin;;  thron^jh  und.u-  the  -iaiu  is  not  siitHcient  to  seriously  inter. .re  with  the  const  met  ion  <.f 
tlie  work. as  it  coiihl  he  handleil  l.y  t!uii,es  ami  canals  if  necessary  Th.-  Iar;;er  portion  of  these 
leaks,  however,  will  U'  stopped  in  the  next  few  months  an.l  hefoiv  the  fore  hay  const nicl ion  is 
co'iimenced. 

Considering  the  rai)id  current   tlowinj;  at   the   fat f  the  dam   and   the  ;;reat  depth  and 

roiltjh  Ijottom  upon   which   it    was  <onstructed   the  contractor   f..r  this  dam  and  .our  lesideiil 
iigineer,  Mr.  Value,  aiv  eiititl.-d  to  a  great  deal  of  creiiit   for  the  masterly  way  in  which  this 
work  has  been  handled,  as  it  can  he  safely   statol   that   this  cotl'er  dam   represents  as  great  an 
undertaking  in  this  Wm-  of  work  .as  has  prohahly  ever  l«-eii  design.i:  <ir  constructed. 

The  plan  for  the  tail  race  tiinml  reiiuires  a  p<iiial  umler  tlie  Kails  There  have  U-eii 
various  theories  regarding  the  comlitioii  iin.ler  the  Kails,  as  th.'ie  are.  at  time...  noticeahle 
explosions,  apiwieutly,  dtie  to  compressed  air.  and   it   was  confidently  pre.licted  hy  engineers, 
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••DiiviTsiint  witli  Xia^iaia  F'alls  iiiid  llii'  work  llii'ifaboul,  iliat  it  woiilii  \ir  iin]H)ssililc  to  <>\tvu  a 
tmiml  ]i()rt,il  at  tlif  point  si'lcctrd  on  tin- ])laii.  InonliT  to  iracli  tin'  line  of  the  main  tuntifl  a 
snlniiliarv  tunnfl  ol'  ahont  (iSO  l'i'<'t  in  li'iiijtli  was  rci|nift'il,  ami  to  aMvitaiii  tlii'  conditions 
nndrr  tlit-  Falls,  as  well  as  to  piovidi'  for  dnni]iin<;  tlii'  ilrhris  of  excavation,  an  opcninj;  was 
planned  about  midway  of  this  tninicl.  It  was  anticipated  tlial  some  tiouMc  niii;lit  li«  caused 
l)y  till'  water  when  this  openinj;  was  made,  and  the  anticipations  wei-i'  more  than  l>orm-  out  hy 
the  facts,  as  Ion;;  before  an  opi-ninj;  was  cH'ected  the  subs! diary  tunnel  was  Hooded  with  water 
which  leaked  thronj;h  cracks  at  the  face  of  thi'  cliff.  For  several  weeks  the  contractoi'  had 
a  e;i-,.,it  deal  of  trouble  in  overcominj;  this  difficulty,  but  tiiially.  afti'r  |)ersisteiil  and  very 
creditable  'vork,  an  opening;  was  effecte<l.  which  has  completely  drained  the  tuiniel,  aii<l  also 
proven  that  it  is  pel  fectly  feasible  to  place  the  terminal  (jf  the  main  tail  iiice  t\imiel  at  any 
point  we  ilesire. 

The  character  of  the  rock  encountered  in  the  sub.sidiary  tunnel  is  a  solid  shale,  thoroujjhly 
tij;ht.  and  there  is  not  water  enoujfh  in  the  tunntd  to  supply  the  air  drills.  In  most  places  the 
r.):!k  is  absolutely  dry.  This  is  an  inilication  that  we  shall  have  no  trouble  in  drivinj;  our 
main  tail  race  tunnel,  especially  in  \  lew  of  the  fact  that  there  is  now  an  opening;  from  the 
subsidiary  tumud  which  would  drain  any  volume  of  water  which  mi;;ht  come  in  through  a 
fissure  in  the  rock. 

A.S  stated  ill  the  be^^innini;.  with  this  openinjj  under  the  Falls  assured,  and  the  coffer  dam 
practically  completed,  I  feel  that  the  two  greatest  ditticulties,  in  connection  with  this  work, 
have  been  surmounted.  The  progress  of  thi'  subsidiary  tunnel  (something  like  l-i  feet  ])er 
day  I  is  an  in<licatioii  of  the  progress  the  contractor  should  make  on  the  nniin  tunnel. 

The  contractor  for  tln'  wheel  jiit  is  eri'cting  ii  l.irgi>  ami  efficient  plant  for  the  construction 
of  this  pit,  and  it  is  I'videiit  that  lie  projiosis  to  push  this  work  in  i^Nery  ]iossible  wav. 

On  account  of  ihr  magnitude  of  this  installation,  and  the  immense  volume  of  water 
reipiired  for  its  operation  under  maxim  conditions  of  load,  there  lias  been  a  (piestion  in  the  minds 
of  the  engineers  as  to  the  volume  of  water  readily  available  for  the  work.  This  (pic-ition  arose 
from  the  assumption  that  the  maximum  dejitb  of  tin'  water  in  front  of  the  fore  bay  was  only 
alx)Ut  S  feet,  .\s  you  are  aware,  plans  were  under  consideration  contemplating  the  excavation 
of  a  deep  chainiel  in  the  river  beyond  the  coffei'  dam  limits  to  provide  for  a  sutKcient  volume 
of  water.  Now  that  the  coffer  dam  is  installeil.  and  the  great  depth  of  2(i  feet  of  water  lias 
been  found,  all  (|Uestioiis  regarding  the  suii])ly  of  water  have  been  set  at  rest,  as  it  is  evident 
that  tlie  amount  of  water  available  is  several  tiiiH's  in  excess  of  that  reiitiireil. 

While  the  great  dejith  of  the  channel  has  ni.-ide  tlu>  construction  of  the  coffer  dam  much 
more  expi'iisive,  it  avoids  a  large  expenditure  in  excavation  and  absolutely  assures  the 
company  as  regards  its  water  supply,  thus  com]unsaling  for  the  greater  cost. 

The  plans  for  the  work  in  general  are  being  completed  and  contiacts  have  alnadv  been 
|ilaced  for  the  wheel  pit,  tail  race  tunnel  and  generators.  The  ]ilans  itmi  specitlcations  for 
the  water-wh.^els  and  iron  work  about  the  power  station,  and  pole  line,  will  soon  be  ready,  so 
that  the  contracts  for  these  can  be  jilaced  within  a  few  weeks. 

The  location  of  this  plant  is  very  advantageous  and  I  feel  confident  that  when  completed 
it  will  bi'  e(|ual  in  all  respects  to  any  that  have  been  proposed  or  constructed  at  Nia<'ara  Falls. 
On  account  of  its  adv.int.igeous  location  the  cost  per  horse  power  will  be  exceptionally  low. 
With  a  transmission   line  to  Toronto  of  c.i|i.icity  suiHcient  to  delivi'r  liOOOO  III',,  the  total  cost 
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(),-r  .Ifliv.T.'.l   liors..   ix.w.t  ill   Tor. ml.,   will   \»-  as  l,.\v.  il'  11..I   l..\v.r.  llian   lliat   for  any   -.tli.r 
plant  i>f  a  Himilar  iialun.  lliat  lias  l..fii   ciinslrnrlcil. 

Till'  c-oiiipaiiy  sii.Milil  also  Imil.l  up  a  lar;;c  Imsiii.'ss  in  tli.'  viriiiily  of  Nia;;ara  Falls  ari.l 
alou"  its  IransniisHion  line,  an<l  with  tli."  low  initial  c-osi,  the  tinanoial  surn-sN  of  the  c.nipany 
seen^s  assnreil,  as  on  account  of  tlu-  low  cost  ..f  its  pow.T.  it  should  1h"  in  a  position  ut  all 
times  to  meet  competition  with  other  concerns  an<l  at  prices  which  will  renliz.^  a  jjoo-l  net 
income. 

I  have  not  enlart;e<l  uikju  the  details  of  the  work  at  Niajjara  Falls,  as  the  rejK.rt  of  your 
resident  engineer  fully  covers  these  points. 

Yours  very  trulv. 

F.    S.    I'KAK.SON,  1)K.  Sc, 

Consult iiiij  Hnijinerr. 
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Ski.k.  ri.is  .IF  Si!.-:. 
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,„„.,„  ,,  ,„..  f,i....,..in,'  .•.i.„,ia..y  liav..  1 .il'  pa.-.i.-.la.-  vali...  ,„  tli..  s,.l,    ......        >'U      . 

Th..  .....Mni^ioi,  „r  a  .1....,!  v..,ti..al  .l.,...l  pit  aii.l  tli..  .lis-Oia.-,..  of  ih.  wat...-  .l....vl...m,    , 

t„th l.Mnral  .•..ii.liti..iis  lliat  .-xist  at  N.aj.'a..a. 

ul  a,i.,.i,....i  .ly  all  that  ...,....pns,.s  „f ...itn,...  i,;..-  .n..i...-  <■-;';■-;:;;;;.;;;';■;;; 
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::::;::';:'  ,:;::',.,,!i :.« .,'..,  ,i "..m..-  ■ < .•"■'.>  >- ' 


tl.ai.  lias  liilli.rl.i  li.'..!.  (.....sttiK-n.' 
ill  .'Xlioctiii^' 


L  U...':..i..-.io..  ..f  the  sit..  ,.h.,s..i..  s,,..cial  w..i,ht  uas  .i.-ii  t,.  tl,.-  ia.-,    that    tl...   l.iw-U.v.l 

uu\  ..a...  tuiii.-.  a.,..  ..,.■  wl 1  pit   .1,1  .1...  A licaii  s„l..   hav,.   pi 1   a.,   ......v   m.c.-.ss.  as  1... 

as  tVasiliilily  ami  p..n..a......c..  .'I'  ......s. .  ...•t."..  apply. 


(  )lli'  111'  till'   *Ti"U^  I'lili 


,ii>  lli.ii    •■Ni-t    .It   Ni:ii.':iiM  K.ills   is  ill,-   ii-,- .|Uis|iim.  mill  llir   sil« 


.rliTl.a  is  iM'lirvi-'l    for  iv.isoiis  liiiv.ili.  r  iNjilMiiiiil   In  I'lV.r 


1.  ss    tliilllili'     t'lnln    ifi'   lllllll    illlV     of 


ll„.  iilanls  hilliiTt.ici.iistnirli'.l  ..i-  ii..«  m,  l.r  (.io-m-s  ..I'  miisi  i  u,i  im,  m1  Niii;:.iiM.  In  lli.-  pi- 
panition  i.f  U.-.I-m-us  ;I,„I  .uv  imw  li.-inj;  fi.llo«.il  f-r  .1„-  loi.snuHiui.  ..f  vuui-  ,il,.nt,  tlu-  sif 
siOfctnl  lias  alVi.r-liMl  ,\,iy  i.p|".rlMiiity  fnr  tin-  (•..iislnnlioii  of  a  i-laiil  lliat  \mI1  i.ioMilr  lli.- 
,.l,.i,iclits  si'I  ili.wii  ill  till'  foiv._'oiiij:  -I'li.'ial  slatiiii.Ml  as  ii.r.ssaiy  for  saiil  ivsiills,  aii.l  tli,' 
l.Tiitoiy  MTurni  fioiiilhr  Covniiiinil  iln.s  nol  otV.r  to  th..  .ii-ini.T  s.-iious  ol.stni.-lions  or 
..xiii'iisi'v,.  il.'sitriis.  'rii.'  li'ii-tli  of  llir  tail  la.-i-  111  .11.1  ill  your  i.laiil  is  4.-.()  fn-t  shortrr  tliaii 
llirsliortist  of'lir    two   iNistiiiu   tail    ran- tiiuiirU   at  Niagara  Falls.  himI  lias,  lulil-il  to  this,  llio 

a.lvaiitai'f   of   l„iiijr«ill t   .■inAatiiiv         Tin'    Imatioii    of    ili,.    poxwr    li.ms..    in    ils    |,ivs..,it 

i.ositioii'is  a  iiarticular  ailvaiita^'.-  uli.i.  .■oiisi,|..iatioii  is  .iviii  lo  tl„.  ,x,,.iisr  ami  .lillirully  of 
op-ration  att-mliiij;  wli-r-  tli-  jiow-r  lious-  is  sil,ial-il  in  -los-  proximity  t-  lli-  .■niisiant 
liiinii.lity  -xisiiii^  clos- lo  tin-  Falls  propir. 

'I'lic' s-l—lii.n  of  111.'  sit,'  lias  r-Milt-.l  in  lli- sinirin--  of  an  op.ir.liii- t:-a.l  of  ,ii  Last  1  ."i 
|V,.|  >'ivat-v  than  tliat  ol,tain-.l  l.y  lli-  Ni.i-ara  FalK  ( •oiiipai  y.  -itl,-r  on  tli-  Aiii-ri-aii  or  tli- 
(•■iiwJlian  si.jis      'I'll-   vain-  of   lii-s,.  l.'ilV-l   of -xira  li-ail    timls   particular  .xpr-ssion    in   tli- 

fm-t'tliat  -aril   foot   of    iii-r-as,..l  l,-a.l  s.-rv-s  ,,,  ivilii-i-  tli-   -osi   p-r  II  I",  of  lli-  liyilranl ni 

..leL'tri-al  aiiparatiis.      Tl,.'  r.asoii  of  lliis  is  fnumi  sol.ly  in   tli-  lii-l.-r  spoiitin-  v-lo-ity  -In-  to 
til-  iiicroas-il  li-ail. 

In  ilisniissin;;  this  ,,niti,,n  iif  ili-  ,lis,-ussio,i  ii  is  not  amiss  lo  say  tlial  on-  of  your  prin-ipal 
assuran-s  slioulil  1-  fouml  in  tli-  fa-l  tl,.-  .1-si-n  -mploy-l  .lo-s  not  invail-  tli-  ti-M  of 
..xp-riin-nt.  Imt  ralli-r  follows  |,ivc-i|-iil ,  « itli  s„..l,  in,i,rov,ni-nts  as  ai-  .li-tat-il  l.y  |.a  t 
failiir-s  ami  partial  siic— ssis. 

(;i.Si:ii\l.  iMsl  ItllTlnV  111-  i)ks|i;ns. 
\  l„-i,.f  -ii-ral  il-s-ription  of  tl.-  il-si-n  a.lopt-.l  r-piir-s  tli-  follouin-  stat-m-nts: 
|„„ni-rto  appropriat-  to  tl,.-  p.-rmaii-in  us-  of  plant  a  nlial.l- .,uaiitily  of  «at-r.  lli- 
,.atli-ri.i-ilai,i  sliown  nii  tli-  i.lans  has  h-ii  .l-si^'ii-.l.  tli-  pnrpos,.  ,,f  whi-h  is  to  iiitroiliuv  npnii 
rhch-iiof  th-  Nia-ara  l!iv-r  a  jiath-riiij:  .lam.  o|m  iiiii^'  ui-  th-  sir. am  ami  at  th,-  iiioiith  of 
which  .lam  th.T.'  shall  always  h-  an  ai-a  that  will  nat  iirally  ivc-ivc  a  siitKci-nt  ani.mnl  .,1 
wat-i-  for  th-  m>c-ssiti.-s  ,,f  th-  plant,  ami  at  'h-  sam.'  tim..  .livcrt  th.'s-  wat.'rs  to  th-  mmlnits 
l,.*„lin.'  to  the  whc-1  pit  in  th.-  l.icali..n  -'i  this  j;atlicrin-  .lam.  .lu-  consi,l..ralion  has  Um 
,Mv,.n  to  th.-  natural  c.irr-nts  of  th.-  riv.r  ami  to  th..  small  chanjr.s  that  may  r-s„l,  „i  lli- 
sam.' .In- tilth.' construction  of  th-  w.irUs  of  th- Ontario  I'ow.r  ( ■nmpany  s,i,>al..l  al,..v..  .nir 
sit...  Th-  ^ath-rinj;  .lam  aUov,.  ivf-rn-.l  to  will  !..■  huilt  ..f  masonry,  prop-rly  f.niml.'.l  ami  so 
iL-si-n-.l  tlml  th-  possihility  of  fiiiuiv  att.'iilion  to  this  striictniv  shouM  h.'    lisiiiissnl 

This -ath-rin^' . lam  -liaiiuvs  tl,.-  ..ri-iiial  rapiils  in  front  of  tin-  sit.- inn.  a  pon.l..l i.liti.-i 

.,,,,1  .-...isi-s^tl l.l'wat.-r  l.-\.-l  appr.iximal.-ly    |n  f.-.-t    iii..l.-r  m.rnial  cmlit  i..ns,      I  ■.mn.  .-t  in;:  to 

'this.rathcrin..-  .lam   ai-l   a    pan    tli-iv.if.    "ill    h-   ■■..ns,  im-ti-.l   a   syst.-m   of   masonry   .liv.-rlin;: 

l,„.„ns  with  s'iiliiii.-r^v.l  .iritic.-s.  ll Mic-  of  all  ..f   which  will  h.-  to  .liv.-rl  approa-hiii;:  ,.■.-  ami 

ili-hi-is  to  sm-tion  w-irs  ami  ov.-rll.,w  .-apa.-ili.-s  provi.l.-.l    f..r   in  tin-  cr.-st  ..f  th,.  ^alh-rin;:  .lam 

Th-  manipiilati.in  of  iiv  aii.l  .l-hris  ,s  h.  st  a, mplish.-l  wl..-r.-  ili-  structures  ihmiIx.  ,|  oti-r  th- 

l,.ast  ohstrnctioii  to  lli.-  ic.  ami  in  tin-  .l.-si;;iis  a.lopl.-l  th.-  -ath.-rin-  .lam  ami  .l,v..,tM,;:  1 s 

will  1...  so  ii.arlv  paiall-l  to  tin-  .lir.ct  i..n  ,.f  th-  How  ..f  tli-  Nia;:ara  liiv.r  as  lo  r.-.lucc  aniioy- 
,„„.,.  „!■  ,t,is  kiii.l  to  a  mininiuni  Tin-  p.iint  .,f  laml  ahov-  our  intake  is  so  silimlcil  as  to  in 
its-lf  act  as  a  liii-.'  natural  f.-ml.r  in  th.-  .li\.-rsioii  ..f  ic-  fr..ni  our  h.-a.lw.irks. 
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Till'  wat.T  thus  puliiTtxl  will  !»•  oouvfyiMl  ilowiiwiinl  throiii;li  "tpcl  t\ilH's  ki  tlip  water 
wheels  IfH-ftteil  ill  the  tottoiii  ol'  the  wheel  pit,  ami  the  diHereiices  of  level  |iroviileil  h\- the 
ilesigii  are  such  thai,  after  .leiliietini;  losse  from  friotion  anil  tlio  vel(K-ity  "f  ai>pr<iarh  and 
ilisehar;:e,  there  will  remain  an  (pperatinj:  head  of  148  f  •  t  to  he  used  hy  the  tiirhines.  In  onler 
to  ohtain  this  op'ratin;;  head  the  desij^n  culls  for  ;...  construction  of  the  wheel  pit  throujjh 
solid  rcx-k,  as  sliown  on  plans.  This  wheel  ]>it  is  provided  with  masonry  linin;;  as  shown,  and 
the  provision  that  he  turbines  and  all  of  the  maehinery  above  them  shall  rest  upon  solid  rock 
fouiKlaiion.s.  instead  of  artificial  supports  as  has  hitherto  bi'cn  the  practice,  is  an  element  newly 
adopted  for  this  construction.  an<l  the  value  of  this  provision  is  self-evident. 

The  eleven  j;enerators  provided  for  in  the  complete  plans  will  be  installed  on  masonry 
foundations  at  the  1,  vel  of  the  power  house  Hoor,  as  shown  on  'he  drawin};s,  and  the  connection 
between  the  <;enerators  anil  the  turbines  at  the  bottom  of  the  whetd  pit  will  be  made  by  the  u.se 
of  a  hollow  shaft,  traveliinj;  in  a  vertical  position,  and  havini;  a  total  l.-n<;th  of  approximately 
1 15  feet,  supported  at  three  intermediate  points  by  solid  masonry  bearings,  as  shown  on  the 
dravvinj;s. 

The  two  elements  in  the  wheel  ]iit  of  placin;;  the  lalM)r  of  supportiii};  all  of  this  machinery 
upon  soliil  rock  foundations,  and  the  provision  of  masonry  intermediate  supports  for  the 
shaftin;;,  are  a  departure  from  previous  practice,  but  have  been  adopted  in  order  that  the  serious 
element  of  vibration  in  lieavy  revolving,'  machinery  may  l)e  reduced  to  an  absolute  minimum, 
and  the  expense  of  ripkeep  thereby  have  its  proportionate  reduction. 

The  water,  after  the  performance  of  its  lalK)r  in  tlie  turbines,  will  be  discharfjed  throujjh 
steel  draft  tubes  to  two  branch  tail-race  tunnels  connecting;  with  the  upper  end  of  the  main 
tail-race  tunnel.  This  desii;n  is  also  a  departure  from  previous  practice,  but  has  been  adopted 
for  two  important  reasons:  In  the  first  place,  it  is  not  to  be  assumed  that  machinery  can  ever 
Ije  so  installed  as  to  remove  ilie  necessity  of  future  repair.  By  the  use  of  t  e  two  branch  tail- 
race  tunnels,  as  desiijned.  it  will  be  possible  at  any  time  to  clo.se  down  one-l.ilf  of  the  station 
and  niiike  any  necessary  repairs  without  the  other  half  of  the  station  being  interfered  with. 
In  other  words,  the  use  of  the  two  tail-race  tunnels  designed,  in  practic  makes  two  stations  of 
the  one  .station,  each  half  being  absolutely  independent  of  the  other.  This  provision  also  is 
important  becau.se  in  active  opei-ation,  if  the  design  permits,  it  is  always  desirable  to  make 
freipient  examinations  of  tin-  machinery  in  order  that  the  beginnings  of  trouble  may  be 
discovered  before  serious  expense  has  accumulated.  This  design  will  permit  of  weekly 
examinations  of  each  half  of  the  station  at  nights  when  the  peak  loads  are  oti",  and  at  any  time 
when  the  loads  are  such  that  one  half  of  the  station  can  carry  them. 

.\nother  iMi|iortant  value  in  this  design  of  discharge  is  that  the  turbines  themselves  will 
always  be  aceessibie  and  not  !«•  submerged  at  times  as  in  other  plants,  and  as  such  their  care 
can  have    intelligent  supervision. 

It  has  occurred  in  the  Niagara  River,  below  the  Kails,  that  jams  of  ice  have  temporarily 
caused  more  than  .'>()  feet  of  an  increase  in  the  oidinary  high  water  level  below  the  Falls. 
When  yoin-  jjlant  is  in  operation,  if  such  a  condition  should  exist,  the  only  result  will  be  a 
reduction  in  the  operating  head  during  the  temporary  period,  and  not  the  tilling  up  f  the 
turbine  chamber  and  its  conseipient  inaccessibility  and  damage. 

The  water,  after  it  is  delivered  to  the  branch  tail-race  tunnels,  is  by  them  conducted  to 
the  main  tail-race  tunnel  which  here  originates,  and  the  same  from  here  continues  in  a  straight 
line  and  with  a  grade  of  .5A  feel  in  a  thousand  to  a  point  of  discharge  behind  the  ''lain  sheet  of 
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„„>  Falls,  as  is  Hb,.wn  Ky  .1..-  ,.laM  Tins  ,u,.n.l,  in  l^.i,..  s,ra,.l,..  w  fV.-  tn„„  .,,...-,al  .-..>,.., 
,.,  its  liMit..'  .In.,  to  a  .•!.„.;:.•  in  Minrli...,  of  ra,.i.lly  n.ovin;;  wal-r.  Hi-  .nnn.-l  «.ll  1-  l.."l. 
with   ll...  s.rtM.n  sl.own  on  llH-lni>vinj;H,  an.l  tl...  s,,..nti.atinns  n-.iunv   .1...    .1 linnufr  ..t 


iil.l.' 


sil.iliti 


th..  n.asonty  to  U-  pla.-.-l  in  tl.r  linin-  s'.all  !»•  su.l.   lliat  tli-.v  ran  Iw  n-  r. 
of  cxi.cnsc  or  annnviinci'  ihu-  to  its  usr. 

An  elalH.rat.-  "sH  of  car.-fnl  fsts  a,v  l,..in-  .na.l     l.y  your  Kn^i.....         ■   I  V,.a,in,..nt  of  all 
of  the  n.at..rialH  thai  ...t.-r  into  .h-  li..i..-s  „f  ti,,.  tnnn.ls  an.l  th..  wh. ,  n,  -'i--  «  •"'    -.• 

„,av  not  b..  .lec..iv...l  in  svcurin^:  f..r  th-  ti,..ish  =  n^:  plant,  th.  v.ry  h-st   o,   n^afnal.       I  h-  -on 

tram  let    for  pern.anent   works  „,.  to  this  tin.-  have  1 n  let  to  eontraetors  ot    res,,ons,  „l.  y. 

„„,!  fron.  then,  the  ^:n}Jineerin^^  l>..,,art,nent  is  e.mti.lent  .n  expressn.j:  the  h-het  that  l,e 
worktnanship  in  the  use  of  these  speeuvUy  teste.l  nuUerial  ,  will  nnUe  to  l„-,n,  o...  a  hn.she,. 
structure  of  approve.l  jK-rnianeney 

In  the  .lesijrn  of  the  tail-race  tunnel,  -lue  consi.leration  has  Uvn  }:>ven  m  the  taet  tl...t  the 
Horseshoe  Falls  are  cntinually  reee.ii...,  a,.,l  the  linings  are  pro,  i,le.  for  a  , hstanee  nf  .UK. 
feet  fron.  the  lower  en,.,  with  li..in«  fi-.^s  six  fee,  i..  length,  in  or.ie..  that,  .js  ";"••"-;;;;■■;; 
a„.l  the  tunnel  shortens,  its  h-n-nh  ,uay  he  shor.ene.l  by  the  .  r  .pp.,.«  oH  of  the  n  n,  n 
„,.ifor,n  sections,  the.-eby  preveMtinj;  the  craekin,  of  the  l,n,n,s  back  o,  the  po,„on  sl.o.t-ne,  . 
The  design  of  the  tail-race  tunn-l  also  p.-ovi,les  for  the  eonstruet.on  >n  the  er.,wn  ot  the  arch 
of  an  observation  ,aliery,  by  the  use  of  which  it  will  b-  possible  for  insp-et.on  o  th-  ent.,e 
U...Kth  of  the  ,u..nel  a.ch  to  be  .na.le  at  stau.l  p-rio-ls.     This  p,ov,M.,M  ,s  nu,.oss,bl.  n,  .1.  s,.,. 

'•^The'e:e:rlph.tion  of  the  ..nstntetion  shaft  by  font.aetor  ,  .on.lass 1   tl p-.o,„ 

from  the  san.e  throuj;'.  the  wall  back  of  the  water  colu.un,  has  prov-n  that  th-  n.n.i.t-  ns 
...istin.^  b-hina  *he  main  sheet  of  the  fana.lian  Falls  a.-  -nti.-lv  .u.rmal  anM  that  th-  plans 
aoo,.te.l  shouia  he  suecessf-1.  The  chara-ter  of  ,!,.■  .nat-rial  -n-ount..,-!  n,  th-  s,..kM,K  ot  th- 
co,.str,.ctio..  shaft  tally  with  the  .-o-.o^Mcal  fornuvtions  encount-r-,!  Ik,.1,  o..  th-  .v.n-n-an  a,. 
C-a,.a,lia,.  si.ies.  thus  iovWMiv.A  app.-hensions  as  f,  wnat  will  be  -neor.nte.e.l  ,n  th-  Ixan.j:  ol 

the  main  tail-race  tunnel.  „■   ■      .  , 

The  construction  of  the  IV.r.y  V  McMonlie  coffer  .la.:,  has  un n.,1   a  .uH.-,..,.  a,....nnt 

of  the  river  bottotn  to  prove  ti.at  the  foun.h.ti,.ns  a-e  in  soli.l   limes,,,,,,..      W  1„1-  ,h-   l.nssu.-s 
.,..e  to  the  construction  of  th-  ,athe.-in.  ,k.n  ami  the  fonn.iati..ns  ..f  ,    ..  pow.rl,., us.,  an.  ,,.,.,, 
wise  ..xcessiv..-,.ot   in  any  .'ase  bein^^  over  Hv..  tons  to  the  s,,uan.   lo.„      ,.    ,s  ;:.a„lv  n 
know  that  the  .nate,-ials  ,.,.c..,.nte.....l  w.,ul,l   1-  en,i.-ely  satisfaeto.y  ,1    the  pn^su-vs  ,vm   ,,n, 
were  as  j^reat  as  twenty-Hve  to..s  t.,  th..  s,,„a,-e  foot.     Th..,-e   ,s  no  reas.,,.   „.  b..b,.v..  .1  a     ,h 
foun.lations  for  al'   the  .naso.ny  inv..lv...l  in   the   ,i-si,n   will   a,    a,^-   pla.--     --   ,-,.1-,       -   ■ 

troublesome.  „-i„,..r  should  sp..cial  ,l..si.;nH  f..r  <he  s„...n.th,.n,n,  ot    f,.nn,la so.  ,ha„,. 

the  .lesip.s  cause.l  by  infei-ior  f„un,iatio..s  be  b.ounht  to  vour  ail-.il„,n. 

W'MKIt    Si  I'i'l.V. 
TheTreatvof   .  ih,.nt  tix.-s  th..  boun.la.y  ,livi,li  =  ,j;  tlie   wat.-s  .,f  ,b-   Nia-ai.,    li.v.r   m,,o 
two  portions  of  na,i.mal  ow..e..ship.     (ian.nn.s  of  th,-  ..n.i,-  ,liseh:ne  of   Lak..   •■•'■"••";""•; 
Niarra  Kiv..,-.  n.a.i..  by  the   r..it..,i  .Sta-.-s  ,iov..r..m......  in.licat,;  that   t    e  low  wat-,    .   ,       ■ 

the  Nia.-    ..  Kiv.--  tnav  be  as  low  as  nine  n.illio,.  cubic  fc,  p-r  tnnu,,...      l„.n  an  ,.xan„na,     ,> 
of  the  v:iocitv  of  the  wat..r  alo„.  th..  ra.,a,liu..  sho.-e,  an-l  bavl  up„n   th,.  ,1-p.b  „f  tb,'  wa  , 

Iletlv  in  fnmt  of  o„.  ,ath-,-in.  ,la.n  as  shown  by  ,h..  coT-.r  ,lan.  now  bn.U   „  ,s.l.. M,a„,l 

that  a\uuch  lar-er  percentage       the  total  How  ..f  the  N.ap.ra  Hn.r  ,s 


,  ,|  bv  tb,'  ;  '.,na,|ian 


TSC" 


.       1,  IH  .,n.l,al.l.-  that   this  aincunt    nmy  h..  <!.'.  per  ••.■.U.  ..f  th.  total   How  of  th. 

w;::h;;.-.  ;; ;::: "4..i.. .at.. a. ., .............. 

.,.,...  ,,,,„.  „„w  ,....,vi,h...   for  ca.l   f..r  a  M,.rti.-i.-..t  a...o,...t  .,f   wat...-   f-r  .h-  "l....|.......  .. 

^"i!'  a..e,«oi....evaslowas75  ,...■  cc.t.,  ......  ■•e.,,.i............s  w.i.   h...  a,,„-..x....at..>  ,  ..KM-OO 

culm-  f...-t  of  wat...-  I....-  ...i..ut.-  to  pass  t..  tt.rhi...-  ...sc..a.jr..s. 

T,,..  ,l...i,.,  a...l  -xt.....  ..f  th.-  ,..tl....-i..j:  .la....  a,..l  its  act,.al   loeati.m.  ,..ay  .,.■  o.-.t...,...! 

f, ,  ..i.:;  .,f  vi..w  that  .....  sa.....  wi..  ,at......  ....„•..  wa...- t..an  .,..w  ............        _  -^  '  - 

..  .,         «•  ..,l,„„  h-.s  i..<)v...l  'hat  t....  NVttl....,as  ..atu.-a..y  How...-,  was  at   ..-ast   l..(>  p.. 

;:;;; '.::•':  it; i:  ..n.ito..y  ...a.  w... ....  .>....., ...-  .«.w.i... <'».- ;;.»-  ^ 

H..     ,;  i.  a.....      This  ,.x,....ss  a..,.a  has  ..all....  fo..  a  ..„..si,....a..i..  i........aM.  ...  ..,.•  c.,s    of  th.  ..;«..- 

Z:ZL  i..c.-..ase  wi..  h..  ...aeticaLy  ..HW.    i..   t..-  .......ctio,.  .,f  ....•  a,.,.„.„t  o.   ....■avat....,s 

ii«.,.ssa.-v  ai...  .)th..|-  ii.lva.ita;;..s  ac.-ni.n!;- 

,t  .^ow  s..,....s  ...at.  wi...   th..  ,.r..s...,t  ,.ow.M.  .•.ms..,..,,.i....s  a.   Niaj^a.-a.  o.,.-  ^"<'"'--'j;  '"•;;• 

,„„,,.,,„..  ,.,os.  a..v,.,.s,.  ,.o.„li.i....s,  will  s,.i...  a.   l.-as.  IHUiKUOU  ...tlnc  !.•...   ..f  -at..-  ,..-  ........t  , 

,       f    l  7...).U.M,  cuhic  f....t  p...-  n.i.......  ..e.........     Th..  ahove  ..aU...la...,..s  l.av.. ...a,. 

,,     „.. .,.,.   t,.  th..   f..l.   ....V..1..P........   l.y  .•-  «>n.a.-io  l'..w..,.  .'.....pa-.y  .      ........  .-o"-.-..,. 

..."  vi...  .....  ,...ssihili.y  -f  .1.-'  -'.t.-ti-'  of  '""^"<'  "•'"•  -''''^-"'/"  1--"' 

:;,,:.  „..    .....    .; -i.-.   -1-       Th..   ....aso,.   ..f  ...i.  is   f........  i..   lY   .act   tha     s.n,...s 

,.,,„e,i f,h..a..,..u,.,   .,!■   wa.,..-  that    ...ay  ..lti..,at..ly  .l..w  ..v...  tl...       ...•s..s.,.,..   Falls.      It  >s 

,  ".  Iv  ,.is....ss..,.  tha,  a  ..e..p  wat,..way  f......  l..k..  lui..    ..  .....  s.a  s  ..U.  h..    ...^..       I      .s  al  .. 

s  .  o  slV  .iiscss..,.   f.„.„  ti..,..  to  .i...-.  the  co..st.......i....  ..r  a  sl„p  .-a-.a.   f.o...  Lak..  M...!.,,..,.  to 

X      £i      H     Hiv...-.     .■hi..a,oalso  has  ..,.■  .i,.,.   ...  .ak.-  a.,  a...liti...,al  :«.(.(.(.  i...  o,  wat..r 

......     .....  th..  .....a,  laCs  f.„.  .....  p...p..s.  .,f  ...aina,..  ...  .....  va,l,.y  .      th..  lll...u,s  ,n..l 

'nZippi  .5iv,...s.      S,.... li,.,  l..,isla.......s  a,..i  ,ov,.,..,.........  ...ay  ,.a...  UuM,.  .•o..,...s...,„s  fo.- 

.le,....i..  pow...-  .h.v.lop..........  f......  tl...  Nia-a.a  al...v..  ......  ....ak..s. 

,„  vi..w  .,f  .1...  fo....j:..i..;:  p..ssil,ili.ies.  a...i  .........s   whioh  ...ay  a.,...  a....   .....   uu.    th.m^h. 

„,.  i,„.  wis,.,,.,.  ..V   a    ,a..„..i.,-la..,  ..f   so  la.-...  a  ,.apa..i.y  w.„.M    h..   ..■•;:...l    "1.....  y..u   ....... 

:!.,!!;.s,i.,..  was  ..,a,l..  ...a.  ............y  sh.„.l..  .„.  i...v...l.-.l  i...o  ..,.■  ...s,,,.  hy  .......o,..,  ....•  ..x.....t 

of  the  };a.li>..i..;;  'hi... 

,,.  „„„,.l..si„.,   I  W....1.1  sav  .ha.  .1...  .•:>,.:i......n..f:  IVpa......'...  a...  .,f  .,pi..i.."  .hat  .1..-  wa.e.- 

s„pply,  as  a!,ov,.  .,o.,.,l.  sl„„.l,l  1".  U,.,,.  as  i.  is.  fo.-  .1...  .■.■aso..s  „„.„.>...,.■... 

.)KS|.;N    ok    SlHI.Tl  KKS 

r„  1,.,.  ,his  h,.a,ii.,^  .h...v  is  ii..i.. ....-  -Hi  <•".-''••  "f  ""■  ^.".'■•"-■•"^  ''""''■  ;•'  •''••  ^•■"'■'■"' 

;     ,  s,s   ,li,..a.,.,;i,v.h..   .,.s. i.-.......n,s   .,f   I...n    ptaet^.-...  a,„l   ,.   .    ..v  l-a-l   .-n  a,.^- 

"       „,.,    f, .ai,     ,h.,..a„..s  i.  ..as ,.    i..   .he  .......Cio..   ..f   n,......aM„,^  ..,.■  ,a  .o  of  sa....>  . 

:     ;„     p,..isha.,l..    .„a„.rial    has   1 o   i...o,-,..l  a,.,,    p.-ohi^i-.l    i-    .i:e   sp,..hea..o„s.  a„. 

thi..>ii<:h.,iit   .....  «."k    ...accssilil..   pail 


wi....)iit  .,...'l  .'f  flit"'..  attt'i.lio.i  .,..i-.'p. 

all  .■.■volvi.ij:  a.  2r)()  .ui.is  p...-  liii. ......  h 

COS.  h.tli......  afhicv....  f.".'  si...i.ni.  w<,i-k. 


..   SI,   .|..sij:i,...l    tha.   .h.y  a...    s,.|f-s,islai.,i.ij;.   ai„l 

■ri„.„s,.  o'i'  .i.,ils  of  12..-,0()  11.1'.  (..l-.v..!)  ii.  1..1II..10,.), 

.■,„i,'.it  ..,..<..,si  p.r  M.r.  i.is.a.latioii  l>..l.>w  a..y  H.R 


KoV    wiiK'  out    v.mrii.slni.-li,>ii>.;it  tlir  (..■^rinnii.v  <'f  t) iil.rpriM-  it  (n  itii.i  li.-i-  1..-.M   lli.. 

,mri...».  ..r  tin     Kn-i .in-   D.ratt.n.nl  tn  p. •-  m  .vm.H  tl,nt  is        |-iis.,  (1,-  Um  tl.u.   nn. 

1„.    ina.l.v    mipI    src(.i„l,  llw    1IP.M    ,.,-,,ii..inical    wli.r.in    tli-    vN-r  I    ..■..„..,„>    i-    n-'l    "-i.    -l""'"''' 
r.'f.TriHV  li^  .■(■cm.iiny  in  ..|..ial'nii  au'l  tixi-l  r\u>y^i-    ai-coiinl- 

C.isT   Oh     MmmKNAMK    AM>    I'rKKKI'. 

Tlu-   i.racti.'al   ,.,»Tati<a.  ui  a   ,,lant  (Lsi-n.-l  ii| tli-    foiv-.m.j;  ii.Hs  <'ai.   Inuv    lail   ..n,. 

nussiUl-    ivsult.an.l  that  is  tli.' s,.,.nrin-  nf  an  n,..iation   an.l  upkr.-i,  ..xp.-nM.  -ratifvin-ly  lo« 
•Vl...  f..atnivH  „f  111-  .i.-si-n  «,■  l...li.v..  rail  fur  .),.■  la>i;..sl  ,>.ari  i-al  .anj;-  cV  autun.al.r  nanMhnj.- 

„f   J„.    ,liHV>vni    .Irvi.vs    i„volv,.l   in   tl,..  ...vation   ul'  tl ulpnt       Tl.r  M.n.-tu.vs  air   to    I.- 

aUsointrlv   tir.-l.io,,|-  thnai^iliout,    an.)   tl.r   n,as.,niy   an.l   s 1    n,at.-,i,N  .nt.nn-    n.t,.    thr.r 

l.niMin.'sinlnlMt  tl'r  .■ontrmi-lation   nf   Mnytliin-   I'tH    llir  s,„allr.-    n.ainlwianr..  .„ ,„t        .  l.- 

,urani;r,.u.nt   ,,n.vi.linj;   fur   il,.-  i-ultin;:  .an   .,1   I-..V II.  V   Inan   t,>,   nia.hu,   -   .v.lm-.s   tl,- 

opiTaHnj;  r-latrto  a  niininiinn  nui  liilluit..  iin.v  i.l.'l  Ini-  in  |h.w.i-  planl  .niisiiin      ai 

Vdni-    vrrv     Inilv 


III  (ill    I,    CoorKU, 

t'li'ii'J    II  ifiliiiiihi     I'.iiiji 


RESIDENT    ENGINEERS    REPORT. 

Mri    KuKiiKiMi'   Nuiloi.i.s,  Vii-i-l'ir><i.l.'rit  uihI  lii'iit-nil  Miinii;;iT, 

Kli'ctriciil  |irvi'lii|iiiu'iit  ('ciiii|iiiiiv  of  <  >iitHii(i,  IJiiiitrd,  Tnioiito.  Out. 

My  'li'iir  Sir.  I'liiMiiaiil  to  your  iiistriiclioiis,  I  Ik-j;  to  Niililiiit  tlie  t'ollowiiij;  report  ujm.ii 
till'  work  (lone,  iinih'r  llii' sii|)t'r\  i'ion  of  the  fiii;iiiet'riii>;  .stati' of  the  Klt-Ptricnl  Developiiifiit 
<"(mi|>.iiiy  of  Ontario.  Liinilt'il.  for  tlic  year  eiidiii;;  December  :nMt,  1903. 

(Iroiiinl  was  broken  in   \'ietoiia   I'lirk  on   February  25tli  for  an   ottire  buildinj;   for  the 

Kesitlerit  Kn;;ii r  and  start'  and  tlie  strueture  waH  ready  for  occupaney  by  June    I»t.     The 

b';,'innin;;  of  l\u-  aetual  construetion  on  the  jpower  development  may  be  said  to  (hite  from  April 
■Jml.  when  the  first  titiil)ers  for  the  crib  cotter  dam  were  laid  down  in  tlie  Nia<;ara  River. 
The  duration  of  the  construetion  work  covered  by  t\\\n  report  would,  therefore,  embrace  the 
i'lti'rvai  between  .Vpril  2nd  and  December  .Slst.  or  nine  months. 

Durin;;  this  pi^riod  two  im|)ortaiit  feati  is  of  the  scheme  of  development,  U{)oii  wliicli 
some  iciisonable  doubt  may  liave  existed  as  lo  their  praelicability.  have  been  proved  to  be 
feasible,  naiMily.  the  ei>hsi  ruction  of  a  cotter  dam  in  the  rapids  of  the   Niu<;ari    Hiver  alwve 

Tempest  I'oini,  ami  1 1 |)enin;;  of  a  tuiniel  portal  in  the  bhitt"  under  the  heavy  ^heet  of  water 

of  the  Horseshoe  Kails.  The  successful  aeeomplishment  of  both  these  features  may  be  said  to 
have  set  at  rest  any  iloubt  as  to  the  entire  practicability  of  the  hydraulic  development,  as 
orijjinally  jilanned. 

In  i;eneral  the  .scheme  of  development  contemplates  a  deep  wheel  pit  above  the  fal'  ,  con- 
neciin;,'  with  ,1  l.'ilj  race  tunnel  I'uiptyinj;  into  the  ;;ori;e  Ittdow,  u  i;atherini;  dam  extendinj;  into 
the  r\\f]\  to  e.|uali/.e  the  level  of  the  water  at  the  wheel  pit.  and  head  f;ates  for  the  proper 
control  of  the  water  enlerinj;  the  pen-stocks. 

On  pl.ile  N,,.  1  is  shown  the  location  of  the  wheel  pit  and  tail  race  tunnel,  and  the  location 
of  th.-  teiiiporaiy  crib  cotter  dam.  for  the  iliversion  of  the  water  duiinj;  the  construction  of  the 
eatherin;;  dam  .ind  head  ^'ates. 

Contracts  have  been  entere<l  into  for  the  construction  of  the  ciib  cotter  dam.  wheel  pit 
and  tail  race  branch  tunnels  and  the  main  tail  race  tmniel.  Studies  ami  preliminary  desij^n.s 
hav.' been  made  for  the  >;atlierint;  dam  ami  head  jjates,  but  the  tinal  de. 'j-n  cainiot  be  com- 
pleted until  the  fore-bay  lias  been  unwatered  and   the  contotir  of  the  rock  surface  determined. 

Clfll!  CoKKKK    D.\M. 

Thecontr.tct  forthe  I'ribCotter  Dam  was  awarded  to  Barry  &  McMordie.  of  Nia;;ara  Falls 
Ont..  on  Marc      \Mi.  I  !•();!. 

Active  work  was  be;;nn  on  April  2iid,  and  to  December  31st.  the  aTuount  of  work 
aceipiMplished  under  the  contract    was  as  follows  :  — 

•i.2."..S..-)ti.S  ft.  li.M.  timber  in   place. 

I.'i.-llti  cu.  yds.  rock  tillinj;  measuied  in  place  in  the  crib. 

'l.yiO  cu.  ycls.  ettecti\e  ]iuddle  in  place. 

1.47t)  cwi.  iron  woik  in  |)lace. 

The  i;eneral  jilan  of  location  of  the  Coffer  Dam  is  shown  on  I'late  Xo.  II.  The  pro<;res 
ot  the  work  from  month  to  month  is  indicateil  ami  several  cross-sections  <;iven  of  the  structure 
as  actually  built,  on  I'lates  No.  III.  and  IV. 

The  crib  work  was  starti'd  from  the  ori;rin,i|  .shore  line,  four  hundred  and  fifteen  (415) 
feet  above  the  upper  end  of  the  wl 1  pit.      For  the  tirst   four  humlred  and  sixteen  (416)  feet 
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the  coiiHtniction  was  e<>iM|»arativ.-ly  siniplr.  tlir  frilis  l«iii«  l>uili  in  I'li"-'-  'll'.'  Il.'«  lia'l  l-'ii 
hii-;j-lv  iliv.Tlcl  from  tliis  porlinii  of  tin'  rivrr  1..-I.  l.v  lli.-  ( 'otl'.  r  ham  nf  ilir  Omniio  |'..«ri 
ComiMiiiy  coiiil.l.'tf.l  ill  l).'iTiiil»T,  I!l()'2,  mill  tin'  small  amount  of  wat.r  iiil.rni.l..|  ..hllii> 
MrvU-h  wii»iillowi-.l  to  How  tliroii^li  culverts  left  in  tlie  eril.  work  near  llie  nliore  eii.l  11,  iw-.n 
the  MeCon<l  uiii'i  thinl  lUi^'les  of  the  crih  a  heavy  tlow  wa«*  iiiteirei.t.Ml,  the  water  iMeoiiim;; 
ileep»r  and  the  How  more  rapid.  The  crilw  were  then  huilt  in  the  river.uiwtre.ini  from  the 
Coffer  Dam,  ami  hy  means  of  cuhles  from  the  shore  were  tloated  into  plaee  with  the  einr.  iil 

It  was  f.mnd  that  tl xteiision  of  the  erih  into  the  river,  lieyoiid  I li.' second  aii;;le    was 

causing;  a  Imckiii;;  up  of  the  water  and   to  prevent   a   llc.odin;.'  of  a   portion  "f  ih.'  loi.    Lay, 
unwatered   hy  the   Ontario   IV.wer   Comimiiy.  a    spur  erih   was   eonstruetcd    from    this  an-le 

leadinj;  upstream  alonj;  the   e.lj;e  of  the   h.^avy    tlow      This  spur  was   extended  as  asion 

demamleil,  and  ultimately   reached  an   iiilerseetion   with   the   protective  works  of  the  Ontario 
Power  Company. 

An  aijreement,  for  the  huildinj;  of  the  spur  extension,  was  eiiteieil  into  with  I'.arry  .v 
McMordie^on  June  17th,  1  DOS,  and  to  DecemlM-r  Slst  the  foMowin;;  amount  of  w.  rk  had  heeii 
done : — 

117,700  ft.  B.  M.  timt)er  in  place. 

707  cu.  yds.  rock  filling  mea-sured  in  place  in  the  crili. 
211  ^u.  yds.  effective  puddle  in  place. 
45  cwt.  iron  work  in  place. 

Atap.iiitfive  humlred  and  sevuty-six  (■)7t))  feet  from  the  siiore.  measuivd 
face  of  the  crih,  a  decided  fall  in  the  elevation  of  the  river  Led  was  .ncountere.l 
crib  leujrths  (4S  f.-et).  the  river  bed  di..i.ped  from  d.-vatioii  M'l  to  elevation  .M:.,  ^iviii^:  a 
.h.pth  oF  water  of  twenty-four  t24l  feet.  This  deep  channel  continue.l  for  al-.iit  fifty  ( .".(h  fe,i 
ami  then  ^rradiially  shoaled  to  a  .leptli  of  nineteen  (1!M  feet,  which  .hplh  was  ;.'.ncrall\ 
maintained  until  the  cascade  ws  reached. 

Because  of  this  jjieat  depth  of  water,  the  width  of  the  cril.  work  was  in<-iv,i,ed  to  Iw.iil y 
four  (24)  feet.  The  puddle  space  was  also  increased  in  wiiltli  and  leinfoir.d  l,y  a.lditional 
crih  work,  as  shown  on  accompany iiij;  plates. 

Tin-  placiiij,'  of  the  crihs  in  this  (h'cp  water,  tlowinj;  at    ri;;hl  an;:les  to  lie-  end  of  tl ril. 

and  at  a  lii^h  velocity,  was  an  operati.m  of  very  ;;real  diMiciilty.  In  onler  to  l.ivak  the  f..ice 
of  the  currenl.  a  fender  was  constructed  of  In^avy  timher,  which  rest.d  a-ainst  the  iipMrcin, 
side  of  the  crib-work  and  was  projected  beyomi  the  last  crib  in  place.  The  fend,  i  was  held  in 
po.sition  by  three  steel  cables  passinj;  aloiij:  ilie  upstream  face  to  the  spur  where  ,i  wiiieli  w.is 
established  to  control  the  lines  used  in  payinj;  it  out 

The  cribs  were  franie.l  in  the  slack  water  below  the  Coffer  l»aiii  an.l  broiij;!,!  into  p.,siii,,n 
in  the  lee  of  the  fender  by  means  of  stout  tackh-,  oiH-rale.l  from  a  travelliii<;  .lerriek  at  the  end 
of  the  crib-work. 

This  travelling  derrick  was  also  of  ;;reat  service  in  the  ia|iid  liandliii;,'  of  the  heavy 
timbers  used  in  franiinf;  the  cribs. 

On  June  9th.  at  a  distance  of  six  hundred  and  ninety  (tiitiM  f.et  from  the  s|„.ie  tie  strain 
on  the  fender  was  so  j;reat.  from  the  impact  of  water,  that  tli.'  cross-bnu-in;:.  m  winch  the 
cables  were  attached,  part.'d  and  the  fen.ler  was  oarrie.l  away,  l.assin;;  out  over  the  .-a-cade 
and  grmindinj;  about  one  Inindred  and  fifty  (  150)  feet  offshore  opposite  Tempest  I'oinl. 

I'.t 


A   n.w   fpii'ii'r  (>r  lifiivi.r  drsign    was  c.Hisiniclf.l.  wliidi   s.tvcI    its   jiiirixwo  until    tlip 
Prtsnul.- wiiH  ivacli...!.      Ill  all.'iii]iliii};  tc.   iiiov.'   tlif   f.Miil.T  ..x.t  lUr  cas<  a-l.,  il    was   lirokfti   to 
pifcfs  liy  till'   fore.'  of  tlu'   water  atul   iiltiiiiatfly  i-arri.'il  away.      At   tliis  point,  li(.w.\.r,  tlic 
orili-work  was  iumiin<;  ii.-arly  parallel   to   the   heavy  How  ami   no  ^jrejit   .litKeulty  was  expen 
eneecl  from  there  on  in  plaeinj;  the  crilis  without  its  nssistanee. 

The  ori>,'inal  plans  for  the  Cotler  Daiu  wore  prepare.!  on  the  Imsis  of  a  prohahle  ilepth  of 
water  of  ii;:ht  («)  f.'et.  The  depth  of  the  water  aetually  found  has  avera-^ed  over  thirteen  (13) 
feet,  Tliis  increase  in  the  depth  neeessitateil  the  huildinj;  of  a  strueture  niueh  heavier  in 
c|esii,'n  than  eonteuiplated.  and,  in  eonse(|Ueiiee.  a   material   increase   in   the   cost   above  that   ot 

ll ri>;in.il  estimate.     The  increase  in  cost  will,  in  a  v.-ry  lar{;e  measure   1m'  haianci-d  hy  the 

savin;:  in  the  cost  of  deepenin;;  the  fore  hay  and  a  huuntiful  supply  of  water  is  assured,  with 
a  small  expenditure  for  excavation, 

A  start  was  nia<le  OctoU'r  iHth,  plaein<;  c'-iy  in  the  jiuddle  space.  An  excellent  (piality 
of  elav  was  ol)tained  from  the  south  l)ank  of  the  river,  east  of  the  I'ark  houndary.  The  clay 
is  transporti'd  over  the  Niajfara  Kails  I'aik  and  Kiver  Railroad,  and  hy  means  of  a  switch 
l.'adin;:  out  on  the  CoHer  Dam.  is  de[>osite<l  from  the  I'ars  into  the  clay  space  with  a  snuill 
amount  of  handling'. 

While  the  huildinj'  of  the  Cotter  Dam  has  I n  a  work  of  considerahle  hazard,  it  has  heen 

siu;:ularlv  frei'  from  serious  accidents.  On  Oetolier  5th  occurred  the  first  serious  I'-oident, 
which,  unfortunately,  resulted  fatally.  One  of  the  tiiuhermen,  employed  on  the  aclvance  work, 
lost  his  footinj;  and  fell  into  the  river,  cm  tlie  instream  siile  of  the  Cotler  Dam,  '1  he  river 
currents  at  that  point  weie  not  strong'.  l)\it  l«>in;;  unahle  to  swim  he  was  carrieil  out  hefore 
assistance  could  he  ;;iven  and  his  Ixiily  washeil  over  tlie  falls.  Another  accident  occurred  on 
November  11th,  which,  while  serious  in  its  luiture,  resulted  in  no  hodily  harm.  One  of  the 
di\  ers  em|iloyec|  in  dosinj:  openin;;s  in  the  sheeting  of  the  clay  space,  was  drawn  hy  the  suction 
of  the  water  aj;ainst  an  oi)enin;r,  in  whidi  his  foot  and  lej;  weri>  cauj^ht  and  held  hy  the  force 
of  the  water.  He  remained  in  this  position  for  over  three  hours  hefore  he  was  liberated  from 
the  perilous  situation. 

To  Dec.Muber  ."ilst  one  thousand  seven  hui.dred  and  ninety-four  (  I7!t4l  feet  of  main  cotler 
dam  has  be.-n  placed,  which  has  been  re-enforced  for  a  distance  of  one  thousand  two  hundred 
.iini  nini-tv-si\  (  l,-J!Mii  fei't,  with  additional  crib-work  varyin;;  in  thickness  from  sixteen  (16> 
to  ei;;lii  («i  feet.  To  complete  the  work  to  an  intersection  with  the  shore  beli.w  the  wheel  ]iit 
will  re.|uin>  three  hundred  and  forty-three  CU:!)  feet  of  additional  crib-work,  and  this  should 
be  finished  by  about  Februaiy  U'Xt, 

'V\l\.    K,\i  K    TiN.NKl.. 
Tlie  contract  for  the  Tail    Uaee  Tunnel  was  awardeil  to  Anthony  C,  Dou^dass.  of  Niajjara 
Kails,  N,V.,on  May  Uth.  1!"0:{, 

As  the  Tail  Hace  Tunnel  lies  under  the  river  bed  for  its  entire  leiifjth,  provision  was  made 
in  the  contract  for  a  construction  sluift  to  be  sunk  on  the  wi'st  sliore  of  the  river  above  the 
Kails,  and  a  small  working;  tunnel  or  drift  tt)  be  driven  tinder  the  river  out  to  the  Tail  Kace 
TuniiiO,  the  excavated  material  to  be  disjwsed  of  either  by  iioi,stin<;  vertically  throu<;li  the 
shaft,  and  wasting' over  the  bliitl'.  or  by  dutujiiii;;  under  the  Kails  through  openin<;s  from  the 
drift  to  the  clitl"  back  of  the  curtain  of   wat<'r 

The  excavation  of  the  Tail  Race  TuniK'l  will  proceed  from  the  Kails  up  j;r' de  o  the 
wheel  pit  in  the  most  favoral'le  manner  for  drainaw  shoiilil  water  be  encountered.      Provision 
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«.a.  ,il...  .....1.-  f..r  a  .■.l.-ift  al  .1...  ..(M-r  .fl    ^1 •!  "   '-•  >-l-'"--.l  Im  tl,.  ,..„,«, .•x,..-.Iu...k 

llif  worU  of  i-oii^tnii'tiiiii 

Tl.-  l.u-.ai...M.f  tl.r  n-Mstnu-tl..i,  Hlu,lt..h-ifl,..iHl  Tall  Ita.r  Tu. 1  i^  -Im>«ii  -i.  'I'-  «•"->"' 

„lau   I'laf  N..    1       Tl..'  .Irifl  was  pla I   «..  as  t„  inlris...i    ll,..  Tail  I!. TuiiimI   at  a  l"a.,t 

1,...   .„..-   l.un,l..-l   (100,  tV.-.    fro...   tl...    r...tal   an.l    will   Lav.-  a   l.-.u-l,   ,.f  ^ix   l'""'''--'  '"-' 
,..ve,..v  .m.l  ,.i,..-t....ths  Mi-O-h  f......  .,..as,nv,l  fn....  tl..-  sl.a.t        Tl..-   l.-«tl.  ..I    .1.-    la.l    Ita.- 

T.n.n.-I,  f......  tl..'  olirt- .....U-i-  tl..-  Kails  .„  tl..-  l..a...-l.  t Is  ut  tl.-  wl 1  (at    u.ll  1»-  ...>..- .i 

li.lii.ii-.-.l  and  thiily-tivo  (l!t:i:.»  f.-.t 

(•r.,-,-seoti....H..f  tl.e  Tail   IJar.-  T»....el  an-  sl.mv..  ....  I'la..-  N...  V       As  tl,.-  .....l    w.H  1..- 

e.,ti.-elv  in  ll..-  sl.al.-,  it  will  .-.-.[..in-  .l...-i..;;  its  .-.,usn-...-ti....  ^  ......i-.-aiy  t..i.l»-.-  l.n...-.      h"-  a 

.|istai.ceof  three  l.un.ln..!  CJOO,  f.-.-t  r,„M.  tl.-  fa. f  tl..-  .-litl-.  ll..-  ........1  w.ll  l.ax.-  a  ,,.,  ...a...-..t 

|i„i„„  of  .-...or-l-.  .livi.l.-l  l.y  v-.t..al  .i..i>.ts  i,...,  ri..«s  six  ,.l,  1--.    in  l.-..-!l.   .-,  ....I-,  llu...  as 
„,.,  VM.  > 1.-  tl.-s-  .•i..-s  will   l..-.,.k  away    .s  a  wl..,l.-    l.asi..;:  a    .i,.i«l.-.l  s.„ta.-.-  at  .1,.    ...  w 

..,..1  ..f  tl.-  tu„..-l.      K...-  tl..-  l.»la"--  "f   <!'■■  'I'^'"'""   ""•  """"  '  "'"  ''"^"  "   •"■" '"  '"'"■*-' 

of   two  .-in-s  of  l.y.ha.ili.-  |.r.ss.-.l  L.iok  K...-U...I  s,.li.|  ..,  .!..■  ..--k  w.tl.  .....-.•.■..■ 

\    ll.rl.t   s.,-.-l    .'all.-.v.   f..r   i..si,.-.-li..n    lain-s.-s,  will    1«-    s„s,,.„,l..l   f..,..,  ll,.-  .....f  ..t    ll.- 

„„„..'-l   n."l    1..-   liKl.f'l    >'.'••  '■\'-i-u\nly.      »!y  ....a-.s  „f   tl.is   ^alU-.y  a. ss   ....y  I..-   I.a.l   ...  .1,.- 

lii,.i.,-i  at  all  tirn.-s,  .-v.-.i  wliilo  tl.-  l.la..t  is  i..  .,|..-.ati..i.. 

W.ak  on  tl.t-  .onstn..-ti....   sl.af,  was  l,..^n.,.  ....  May   IS.l,.  1!M.:;       K,..-  a  .1.  ,,.l.  ..f   s.x....... 

a,>.lonel.alf(l6J.fe.-t   tl.-   sl.aft    ,,.-...■.. a..-. >.-   n.at-.ial.  wl.i,-l,   a.h...... .1  w,...-.-   In-n.   tl.- 

riv..r  v-ry   f,--..h".      *    pit.  ai,,..oxi„.at.-ly   f...ty.six    .4.i.  f.-.-t  l.y   tl.i.ty-....,,-   ,:i!..   f.-.t,  was 

exc.ivate.1  in  the  Kk.s-  inttl-rial  a...l  -a.>i.-.l  t..  a  .l-l.tl.   of   Iw.,  (2.  f.-t    I..-1..W  tl,.-   l.v.l   ..I    .1,- 
wat-r  in  th-  riv-.-.        In  tl,      "X.-avati..n  a  .-..HV,-  .la...  was  ..onst.-.n-t.-.l.  s..rn.n...l.n-   1 1,.-  .....utl, 

of  the  shaft,      l.ocaus.-  of  tl..-  v...-y  .,,..-..   nat...-.-  ..f  tl,.-  i,..it-.ial   ..,Ha.    wh..-l.   .1..-  .-.tl.-.'  .I«... 
rested   consi.lerabU-  tr.a.1,1-  wa:;  t.x,„-ri-..c-.l    fr.,n.   .1..-   inll-w -f    wat.r.  a„.l   .t  was  n.,.    ...,t.l 

In..-  "Sth  that  tl..-  .-x-aviitio..  r-.ici.-.l  tl..-  orij:i..al  i-.x;k  s.nfac-.     Th.-  s..a..,y  sn.tn.-.-  .-...k  was 
r-n,ov-.l  foi-  a  .l.-l.th  of  fo.ir  .4»  f.^-t  I.,  a..  i...|H..-vions  strat.nn  of  lin.-sl.,n.-,  an.l  th.-  In.ai  sh.ili 
tin.lH.TinK  l.lace.l  an.i  H,u-.-...n>.l-.l  l.y  a  wall  ..f  lV,rtl,-..,.l  ,--....-...  h-t.....  whirl.  ...l-...t..ally  ....  ..tl 

th-  water  enti-i-ini;  the  shall. 

Kro.n  this  ,.,.i>.t   I,.  s..l.-t:.a.l.-  .-npi.!  l..-..-.-.ss  was  .„a.l.-.  a.,.1  s„l,-^Ma,l.-  .va-h.-.l  a.  a  .l.-|.ll. 
„f  .„.-   l..n..ln-.l   a>..l   tiftv  a...l   tw.,  t-.tl.s  (  150,2 .  f.-.-l    .a.  An-nsl    •.>,Mh       D......;.'  A..;:usl    tl,.- 

sl.af  was   s.n.k   thmnj^h  a  .h-,.!!.  .,f  on.-  l."".h-.l  an.l a>..l half  .  KM  :..  f.-.l.  a...l  ... 

a.l.lition  tift.-.-n(l.-.l  t-t  of  th.- -l.ift  was  .-x-aval.-.l.      This  ,  „.,;:.-. -ss  ,.,  shall  sn,k,.,;:  is  .....aik 

ahle   an.l  us  far  as  can  he  l.-an..-.l  has  i.ev.-i-  I i.  .■.iimlh-.l  f.,.-  s)..  .-.1 

The  extent   an.l  cl.armler  of  the  n.ate.ials  ,,-,.-trat...l  '  y  H-  ^  is  sl..,w..  ,..,  I'lal.-  No. 

VI.      The  dimensions  of   tl..-  sl.aft  a..-  tift-..  .  l."..  tV.-t  1....^;  l...  .  f.-l  w..l.-.  ...  -l.-ar  .,1 

all  tiniherinij. 

l.-xe.-,,t  th.-oi..'h  th.-   1....S..  ...at-rial  u.-av  ih.-  snrfaee.  .,o  shaft  nn.h.r,.,-  was  ■■.■,,,.i...l  .1...- 

i„.   th.-   construc-th.n.      Th.-   shah-   ...ck,  how.-v.-r.  has   a   ......l.-n.-y    ...  .r,sin...;.M-ate   slowly    .... 

-xposure  to  the  air,  an.l  th-  low-r  ,,...ti..n  of  th.-  shaft,  whieh  ,..iss-s  ,hr.,u;;l.  .1..-  sl.al-  t  ■;  ^  -. 

tion,  will  ultin.atelv  h-  tin.h.-.-.-.!. 

The  .lin.ensions  of  the  .Irift  ar.-,  approximately,  fon.t.-n  .14.  IV.t   ...  w„l.h   hy  m-s...  . .  . 

feet  hi.'h  an  ar.-a  suttiei.-nt  for  two  eonstr-R-tion  trarks,  Th.-  .Irift  Uav-s  th.-  shall  at  .l.-va- 
tion  -.m  an.l,  will,  a  sli-hl  fall  in  ^;.-a.l-,  will  inters.-et  the  Tail  Ka--.-  T.,..n.-1  at  al,.„.l  ^'nn- 
line  or  twenty-lhr.-e  (2;))  feet  al...v.-  n.>.-n.al  hi-h  water   ...  th.-  t;..r-... 

■il 


Dm  in;;  S  ■|iliiiil(  r  ill.'  iliil'l    Wiis  .x/ ivat.-l  n  .listiiiicr  >>(  llin-f  Inni.lr.Ml  iumI  kik-  bikI 

Iiiill'  (;io|..".(  f.Tt.  iiml  on  Ui-ioU'r   "ili,  i<l  ii  ili^liiiicr  ..f  iIhit  Iniii.lif.l  im'l  fi^rlity-fivc  (;{H."i) 

f     I  f. ih  ■  -luift.  llic'  cii.s.s-.liilt,  Ifii.linj;  c.ni  t.i  llir  clitl' iiikIii-  iIm-  KhIIs.  whs  Ih-himi 

I'll  l<>  llii«  lini.'  ill.'  .irifl  liii'l  l««.'ii  vny  .liy,  iiii.l  tin-  hiiii.1I  iiiiioinil  <.f  wiilor  ciit.Tiii^  tlif 
Hliiift  w 'N  .'iiHilv  <-..iilr..ll..l  li.v  a  N..  I  ('rtiiiiM..ii  .Miiiin>;  I'liiiip.  wmkiiij;  .mlv  at  iiiltTvalM.  On 
OctiilMi- H.li.  wli.n  williin  iin  .slimiiltil  .listancf  of  f.miliTii  (  U»  tV.-t  from  thf  dirt",  a  Hsmirc 
was  .|.'V.-li>|M-.|  in  ill.-  10..I'.  \>y  ii  roiin.j  of  liolrs  Hr.'.l  in  tin-  rrosH-ilnft,  tlinmjfli  wtiirli  wuttT 
(•ani.inc.iiiNi.l.'iiil.l.-  v.iliini.',  riixwliii;;  tli.'  <liift  an<i  CHiiMinjj  u  !<u.s|>.'n-i  ii  of  work.  I'liiiipx,  of  tt 
pa|mcily  sutfiricnl  to  lian.ilf  tin-  Mow.  wiTe  ttt  oiu'e  iiiMtnllfii  iiini  tin-  water  lowtreil  ho  tliut  a 
r.siiiii|ition  of  work  was  [KisHiM.'  l'r.|iaiutionH  for  drillin;;  wcrt'  uiidiT  wii\  wlieii  a  tall  if 
r.K-k  (M  Mirri-il  ni'iir  lli.-  far.'  of  lli.'  iToHs-.lrift.  ami  a  larj;t'  incri'a.sc  in  tin-  How  tiK)k  |ilaft'.  njjain 

M Iin;;  III.'  .Irifl. 

il  w.is  foiiii'l  llial  llif  Will. 'r  r.iH..  ill  til.' shafl  lo  a  lifij;lil  of  .sixl.'.'ii  {  111)  fi'.'t  hIkivc  the 
;;iM.l.'  ..f  I  III-  .Irifl,  li.'f.ir.'  tin. Iin;'  Ih  li'vel,  tliiiH  imlieatin;;  that  the  wati-r  caiiie  fnnii  tlie  heavy 
H|.ray  iin.l.i'  l.i.'  Kails,  nlrikin;;  in.  ''litl".  nml  fin.liii;;  itn  way  tliroii>;li  tissiiies,  whowe  o{)Piiin;;H 
w.r.'.  .iiii.roxiiiiiiR'ly.  Ill  lliis  .•l.'vali.>n.  'I'liis  inf.'r.'iie.'  was  eom|il.'tely  iHiriie  out  liy  siilise- 
.|ii.iit  .'V.nls. 

.\  li.'ax  ii'i-  |iiiiii|.ini;  plant  was  installi'.l  an.l  .m  Oi-lolier  'iHlh  Ihe  wat.'r  was  lowered  and 
Work  ri'snni.'l  in  llie  eioss. Irifl.  Hol.'s  w.'r.-  .Irill.'.l  in  lli.'  face,  \aryini;  in  lenjjtli  from 
.'i.^lili'i'ii  (  iHi  III  tH-.'iity-two  (  22)  f.'.'l.  in.licatin;;  a  harrier  of  soli. I  roek  of  alHiut  twelve  (12)  feet 
ill  tliiekii.'s-,.  and  iH'y.in.l  this  a  soft.'r  rook  somewhat  .|isinte;;i'ated,  hut  of  iinkiiowii  thiekiiesH, 
none  of  the  holes  |M'n.'tratin;;  to  the  face  of  the  elitf  In  all.  eijjhteen  lioles  were  drilled,  and 
as  til.'  tl.iw  int.)  ill.'  drift  was  iiicreasin.;  in  Miliime  ami  ;;aiiiin;;  on  the  pumps,  it  was  ilecided 
t.i  l.>a.l  the  ll.ll.■^' aii.l  hlast  away  tli.-  harri.'r.  In  aildili.iii  to  the  ilynaiiiite  use.l  in  the  holes, 
t.'ii  cases  of  sixty  ■i-r  cent,  .lynamit.'  were  plac.l  at  the  face  of  the  cross-drift,  and  the  drift 
was  allow.'.l  t.i  tl.Miil  li.'for.'  lirin;;. 

'I'll.'  hiasi  l.r.jk.'  .lowii  tli.'  s.ili.l  r.ick  liari'li-r  an.l  o]ieii>'d  a  th<)roii;rh  cut  through  the 
disiiite;,'rate.|  mck  ami  talus,  out  lo  the  sheet  of  water,  ami  ilown  to  an  elevation  about  twelve 
inches  Ik'Iow  til.'  .Irii't  r.xif. 

'I'll.'  wal.r  ill  ill.'  ilrifl  f.-H  t.i  this  l.'vel,  ami  sevei-al  etf'orts  wfre  ma.le  tu  r.'acli  the  openiiif,', 
l)v  m.ansof  a  h.ial  thi'.)ii;;li  tli.'  .Irift,  in  i.r.ler  to  hlast  away  the  reiiiainiiig  harrier  and  allow 
the  will. 'I-  I.I  M.iw  out.  A  tri]i  ma.le  in  this  manni'r,  hy  s.-veral  of  the  miners,  is  accurately 
d.'serilM'.l  in  lli.'  'r.ir.int.i  A'ciof   Novenili.r  linl.  IDOIJ. 

Kailin;.'  in  this  alt.'inpl,  two  of  tli.'  foreman  succ.'.ssfully  iimile  the  trip  around  liehind  the 
l-'alls,  to  til.'  mouth  of  til.'  .Irift.  Startin;;  from  the  >Scenic  Tuiinel,  these  men,  roped  together, 
crept  aloii^j  the  tup  of  the  talus  to  thi:  mouth  of  l..."  .Irift,  tour  hundred  and  fifty  {i'A))  feet 
from  ill.'  Canadian  side  of  the  F"alls,  aii'l  .lemon.strated  the  feasihility,  though  not  unatteii  .ed 
with  .lunger,  of  a  passage  over  thi'  talus. 

A  iiumli.r  of  trips  were  mad.'  in  this  way  an.l  a  largi-  aniounl  of  dynamite  was  carried 
.1111  hack  of  tiie  Falls  an.l  use.l  in  op.-ii  hiasts.  to  scatter  the  talus  and  loose  rock  ohstructing 
the  nioiith  of  the  drift.  Hy  this  means  a  trench  was  made  down  to  grade,  through  which  the 
water  (lowed  out,  iind  complete  drainage  was  estnhlishcd  and  tli"  nnmps  removed. 

The  trench  in  tlu'  talus  wivs  wi. lend,  an.l  a  limber  shield  constructed  out  from  the 
opi'iiing  to  wilhiii  about  tw.'lve  (12)  feet  of  the  curtain  of  water,  to  protect  the  men  from 
th.'  h.-avy  spray.      The  construction  of  this  sliiehl,  which  was  built   of   12    x  12"  yellow  pine 
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limlHTH.  \v.i«.  a  iiwxt  >lirtirillr  iiikI  Irving'    .iHTnlinii      Tli.-  ii  »..i  kiiic  "i   l.r  llw  li.iixy   Irtll  <•< 

spiny,  whirli   OHiii.-  ill  «U-ls  of  siirli  li.ir.ii.  «s  iiimI  mi.  i.^lli  .is  <•<  s«r.|.  tn.iii   fn  ,|.i.  iillv    lim,, 

llirir  f.fl,  w.n-  i"|>.<l  I"  til.'  I..M' y  iiiiil"i-    wliitliiii  -.mhiI  iii-ii -  »i«\.'.l  ••"'"   <""»'  '""iK 

HWeJit    illiil.T   tllf    falls 

y,,„H  (I ||,|  ,,f  tliis  sliii'M  II  rliut.'  WHS istnul..!.  forth.    .li-.|H,>.il  ..f  tl x.umii.mI 

r.K'k,  hikI  wli.ii   work   w»h  rrHUiii.'l  <.ii  tli.'  .Irifl  .xtiii-ioii  ..n   N..\.iiil»i    iMilli.  lli.'  iiii»l.iinl 
ixcuvut.'d   WHS  .iis|M)s.Ml  nf  tliioiijjh   til.' cliiil.' iiti.l  .•iiiri..l  tiwiiy  iiii.l.r  tli.'  Falls  l.y   lli-   f..ir.- 

of   the  spriiy.  ,       .•    , 

(III    I'lttt.-   No.    VI.  is  shown  II  sk.'trh  of  th.'  I'oii.lilioiis  foiiml  to  .Mst  iit  th.-  iii.>iith   ol  lli.- 

.Irifl.     Tin-  tiiluH  is  h.l.l  in  \<\avr  l>y  th.'  <'oiii]im'l  Ii ston.'  foiiiuilioii,  whiili  .'Xt.ii.ls  h.II  oiii 

to  the  Hhfft  of  wiit.T.     Th.'  iiliiiosph.  Tie  coii.litioiis  iir.'  n.-riiiiil.  an.l  lli.'  .ntire  i.ractii'al.ility 
of  .lisflmr^iii};  th.-  mil  wnt.r  from  th.-  wh.'.l  pit,  uii-I.t  th.'  Kiills  is  lHy..n.l  .iii.st,.ii. 

Th.'  following  work  has  I n  an'oiiiplish.'.!  iin.i.'r  this  coiitn-   t  l.«  IV.'.iiilx'r  :ilst.: 

15M  lin.'ar  f.'.'l   '>f  < '.instnii'tlon   Shaft    Kxiavalioii. 

7414     •  ■  "'if 

I)  Tail  1?ap.' 'I'lnini'l  Kxcavalion. 

Onlv  on.-  s.-rioUs  ar.i.l.iit  has  .K-ciirr.'.!  on  this  work.  It  was  fouii.l  that  soiii.'  .iisin- 
t,..'ration  ha.l  ...•.■u.r.-.l  in  ih.'  shah'  r.K'k  of  th.'  shaft.  .In.'  to  th.-  .xhaiisi  st  i.i  from  ih.' 
jiinnps.  Iliirinj;  th.-  r.'i.i..val  ..f  th.'  I.h.s..  r.M'k,  ..n  0.'l..l»'r  l.-)lh  ,  tl...  siml't  ..■r.i.ian  w.iit 
Mow  this  .lan^.r  zoii.'  to  oil  th.'  pumps,  wImii  a  pi...-  of  r.H-k,  fallin-  from  a  h.ij.'ht  ..f  al».iil 
tw.'iity  (20)  f.-.-t,  struck  him  on  tin-  hack,  .Jisl.H'aliiij:  his  spin.'.  H.'  was  ti.':.n  Cth.-  h.ispital 
an.l  siil»s»-iiii.'ntly  .li.'.l  of  th.'  injiirii's  r.-civ.-.!. 

Tin-  plant  ass-iiiblcl  ami  in  us.-.  f«'r  th.-  pr<js.'cution  ..f  th.'  c.ntract.  is  as  foll-.ws 

•2     -iOJ  X  Ux  I2{  X  U   Coiiii'oun.l    Duplex    Air  <  ..ii>pr.'ss..rs. 

1-400   II.  I'.,  :{   IMias.',  :';U(»  Volt   M.itor 

2-25    H.  1'.    Ixjcoiiiotiv.'    Itoilt'i'f, 

1 »xl2   Doulilf   Drum   lloistin};  Knjjin.'. 

10— :{J    Iii;:<'isoll  Sar},'.'ant    Drills,  coniph-t.'. 

1      Hlucksmith   Shop,  comiil.'tc,   with    t.Mils. 

:{     Xo.  9   I'luntf.r   I'uuips. 

1      Xo.  5   l'luiij;cr   l'u:iip. 

1  —  Itix  lOi  X  10   I'istoTi   rump 

l-Tixoxti   Dupi.'X   Pump. 

The  coniprcss..rs  ar.' op.'rat.'.l  l.y  el.'Ctric  p..w.'r  from  tl..'  Niagara  Falls   I'ow.r  Coiiipany 

WiiKKL  I'rr. 

The  contract  tor  th.'  \Vh...'l  Pit  an.l  tail  ran'  hranch  liii.n.'ls  was  awar.l.'.l  t.i  M.  P.  Davis 
.)f  Ottawa  on  .luly  21st,  l!to:i. 

Work  was  Ik'jju.i  on  Au-ust  10th.  ^'ra.linjj  for  a  si.linj;,  from  th.'  Park  an.l  Kiv.r  Kailway 
to  th,'  \Vh,  .-I  Pit  sit.',  to  fucilitat.'  th.'  .I.'livfiy  u.i.i  han.llinj,'  ..f  machin.iy  an.l  siippli.s. 

On  Plate  No.  VII.  is  shown,  in  plan  an.l  .l.'vation,  th.'  ^'.'i.eral  f.'atures  of  the  Wh.'.-l  Pit 
and  branch  tunnels. 

On  Plate  Xo.  VIII.  is  shown  s.-ctioiis  of  th.'  Wh.-el  Pit  an.l  P.ranch  Tiinmls. 

The  Wh.'cl  Pit  is  .leHign.-.l  for  an  installation  of  elev.'li  turbine  whe.'ls,  each  ..f  12,'>00  IIP. 


cajiacity. 
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■n„.   tail    r:vr  I I    l.rMiicli.'s.it  a  i-oiiil  oiir  liiiii.livil  uud  sixl y-liv.- (IC:.)  I'.-i  fn.m  liic 

InWIT  ma  of  ill.-  Wll.'l-I    I'il,   illln    l»n    lilt.ial    I  Mllll.ls,   wllirl.    |  i:l  ss    CI,    ,.illi.r    si,l..  ,,f  ll„.   Wll.M-l 

I'it  Tl...  intiTv.iiin- n.rk  is  iii.m'l  i.l  IiiI-ivmIs  l.y  .Iniu-lil  ml.rv  wlii.-l,  .nl.i  lli,'  lufnil 
tiimi.-ls  ll.roii^'li  til.'  iiiv.Tt.      A  watrr  >,„!  is  ilius  ,,ivs.rv.Ml  .n  ,.11  staj;.-  ..f  ,.|,.Tali.>n.      Sini-l,- 

,lnii!-ht   tulx-rai-.'   iistMl.  .-aol.  all.iiiat.'   wl 1  .liscliai-in-  into  tli.'  san-  ini.ii.l.six   .l.aii,i,'ht 

tiiln's  .•tiliiiiij,'  till'  iKiiili  tuiiiirl  ami  tiv.-  tin-  south. 

(!at.-cliainl).Ts  aiv  pr.i\  i.l.'.l  foi-  .'acli  sid,-  Hinii.'l.  wi  llial  il  is  (lossiLl.-,  l,y  closiiij;  tli.' jrat.' 
in  ..itli.T  liinn.l  ami  sliuttin;i  .Inwn  lli.'  wh.'.'ls  ,lis,-liai-iii-  inm  iliis  biaMch.  tu  iiiak.'  an 
iiis|>r<'tiiiii  wliilr  till'  othiT  half  station  is  in  opcialion. 

'I'll.'  tiirl.incs  will  i.st  on  a  nick  t'ouiwlatioii,  which  is  a  .listincl  a'lvaiita;;c  in  opciatioii. 
where  vihiatioii  has  to  Im-  coiisidcfiil 

Mcavv  concr.  tc  an-hcs  will  lie  tliKiwn  across  the  pit  at  intervals,  as  shown  on  Plate  No. 
VIII.  'Ihi'se  arches  will  Imiii  the  supports  for  the  tliriisl  liiarin;:s  ami.  in  aihlilion,  will 
prevent  any  lateral  nioveineiil  of  tin-  rock  strata. 

The  hrancli  inniiels  are  connecle.l  liy   a    passa;;e-way.  lea.iin;,'  from  liie  Wl 1   I'it.  ami  liy 

means  of  the  steel  ;;allery  ill  the  tail  race  tnniiel.  previously  nieiitioiie.l.  will  ^mvc  access  to  all 
parts  of  the  plant  iliiriii;.' operation  It  will  he  possihl.'  for  one  enierin-  ai  llie  Wheel  I'it  to 
traverse  the  leii;;tli  of  the  nil 1  to  llie  porial  nmler  the  Kails. 

.\  chaniher  will  he  ex.'avate.l  at  the  1.  vel  of  the  tiirliim-  .leek    for  th.'  oil  1 ps  ami  .ither 

auxiliary  iiiacliineiy. 

As  th.'  Hit.'  of  til.-  Whi.'l  I'it  ha.l  not  li.'.'ii  nnwat.'ivil  hy  tli.'  crih  coHer  .lam.  uii.j.'r 
cnstruclion  liy  Harry  \-  .McMor.ii.'.  at  th.'  tini.'  .if  the  awar.linu  of  this  contract,  pr'ivisi.m  was 
nia.l.'  f.ir  th.'.'onstriiction  of  an  iiin.'r  cotl'.-r  .lam.  hy  th,'  Whe.'l  I'it  c.mtiact.ir.  siirr.iumiine- 
his  work,  within  a  niiniiiinni  d.-arain'c  .if  thirty-ti\  .■  i;!.'>i  fct  fnnii  tin-  h.a'l  jrates. 

Work  on  thi-  Coll'.r  I  »aiii  was  lM-;.'iin  on  .S,.pi.-mh.'r  :2n.i.  ami  its  l.i.Mlion  is  siiown  on  I'lat.' 
N.i.  II.  It  .•.insists  of  a  .l.iuhl.'  liii.'  .if  crih- w. irk  with  a  clay  spac-  helw.-.ii.  Th.'  oiit.r  crili 
vari.-s  in  tliickn.ss  from  s.'vii  (7i  to  twelv.-  i  1 -J )  fct.  .l.'p.-ii.linj;  on  th.'  .I.-Jith  of  water 
.■iicoiint.'iv.l  At  th.-  l.iwr  .■mi  a  maxiiiinii  .hpth  of  lifle.n  I  I  ."i  i  f.'.'t  .if  wat.'r  was  r.cir.le.i. 
Til.-  iiin.'r  .'rih  has  a  iiiiiforin  width  of  s.veii  i  7  i  f.'.t   ami  was  carri..!  t.i  the  l.'v.l  ,if  th.'  water 

in  th,-  riv.'r.  ami  ali..v.' this  stoiit    liiiili-r  liracin-  was  iis,-d   to   Icld   ih.-  si lin-  for  th.- clay 

spac-  'I'll.-  dav  spac-  was  sh.-.-l.-d  witli  two  t  lii.-km-ss.s  ,,f  .,ne  inch  plank,  hr.-akine;  joint  ami 
car.-fnlly  s,-rih.-.'l  so  as  t..  tit  /icciirat.-ly  the  riv,-r  li.-d.  Th.-  foiimlation  for  tin-  crihs  was  found 
to  h.-  v.'ry  irr.-;:ular.  lar-e  lioiild.-rs  ami  .l.lach.-d  mass.-s  of  l.-.l-.-  .-.iv  .-riiie  lie-  r.i.-k  surface, 
wliifli  was  also  liadly  lissiii.-.l. 

Th,-  cotter  , lain  was  c,iiiipl,-t,--l  on  N.i\,-inh,-r  Tth.ami  an  att.-iii|,l  mad.-  In  ,lrain  the 
eiK-l,is,-d  f.ir.-  hay  hy  im-aiis  of  pumps,  hnl.  h.ca.is,-  of  lli,-  h.-avy  p,.rcolati.iii  ihroiieh  s,-anis  in 
th.-  li,-.|  rock,  it  was  n.n  until  ll.-c.-mh,-r  1st  thai  th.-  wal,-r  was  low,-r,-.l,  s,,  as  l.i  ,-xi.ose 
praclicallv  the  wli.il.-  ana  i-n.-los,-,l  hy  th.-  i-olhr  .lain. 

Whii.-   Ih,-   .-.iiioinit    of   .M-avalioii   In-    I ii   small.  li.-,-aus,-  of  trouhh-  in  iinwateriii- th.- 

sit.-  .)f  til.-  Wh.-.-i    I'it,  y.-t  .-xt,-iisiv.-  pi.  j  ioiis  f.ir  th,-  rapi.l   handliii.1,'  of  th.-  work  are  hein;,' 

n.a.l,-  liv  the  ,-stahlishMi,-iit  of  a   larev  plant  and   tlm  .-n-clioii  of  a  tinili.-r  sh,-,|  ,iv.-r  th.-  entire 

Wh.-.-l  Vit.  th.-rehy  .-aahlini:    tie-   cmtraclor   to   In-   in.l,-p.-mi.-iil    .if   u.-ath.-r  , lilions  at  all 

seasons. 

Tin-  air  .-oniiiressor  will  h.-  op,-rat.-,l  hy  .-l.-.-tric  pow,-r  ..litaim-l  fnim  th,-  Ma-aru  Kails 
I'ow.-r  C.iiiipany.    and   a    transmission    lim-    lias    h,-,-,,   consiriicl.-d    for   this   pnrp.ise    fr-nii    the 

■J  4 
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,,,„sfor rs   Ml    tl„-    Int.nmnonal    Hallway.    Powr    llous-   in  Vi.„„ia    I'ark    .o   ,1„.    \V1m,1 


I 

I'll  Nil< 


ilii.iinl'   tills  wdik,  lias   1m-.1i    liisial 


Til.'  followlii','  liiavy  lilant     I'mk  lli"  |.ins,<-iil 
iiriKTss  of  iiislallatloii  : 

2    Han,l  two.sta^'.-  U-U  .l.n-i.  <  ■un,,.-vssnrs  nC  1  •.'()(.  rul-ir  l.-t  ,.arl,  of  f,v..  air  ,iw  mm..... 

wltli  iiiti'iciiolns  ami  alv  rfccivi'.s. 
4    100  M  1'    lii.iuctin.i  M..Iors.  with  switch  i.amls  ai.'l  auto-t.a.isfnnn.-.-s 
.,   ,.„m,Mm...l  .i..m-.at,„s.  IVC.  \i\  KW.    with  swH.hh.ianl.  vnlt    niLfis  a„.l  amtn-lns 
2  4  Dn.ii.  DC.  s'     x  10.    Sk.l.toii  Ihu-tl.,;,' K..-iii.s. 

2   2  hi.im  !>.''  .  7    \  I'i. 

2   2-i)iMim  IM'.  7     X   l-i     lloistliii;  K..-ims    with  I'.oil.Ts. 

2   2-l>iiiii'  IX'    "^    >^  '- 

1    l-Di-.im  S.C.Ci    N  S.    Sk..ht(.ii  llo.stiii-  Kii'TiiM'. 

7    (l-'I'.iii  StitV-l.'^'  i».i  ricks. 
12-T.ii. 

l2-'rnii  <i"y  l»i'i ricks. 
I)ii]ilcN  Sti'am  rmniis   (i    s  4    x  'i 

10    X  .1    X  10  . 

|)„,,l,.xCo.iil"i.i..'l  I'"'"!'    '^    "<   '-    ^   '"    "-  "*"■ 

Diil.lcx  I'lii.il'.  1^    ^  1"    ^  '- 

Direct  Coiii.ccicl  II'  Cciilrifii.i.'al  I'"'"!' 

.s' 
20 
N'l.  7   I'lilsciiiiilcrs. 

100  ii.r.  r.oiicrs. 

7.-.  11.1'.  r.nihr 

.-,00  11.1'.  Feci  Walcr-h.at.r 
n    :ii     Kami  Drills 
17    4    X  !•'  <,>iiariy  I'-ais. 

12    X   12    Hlt:h-si. 1  llorlw.iilal  K.i^'iiic. 

,-,    \  ,->   Coiiciclc  Mixer. 

N,,  .-.  Itolary  Sto.ic  Cruslicr,  wiin  Khva.nr  a.M  Screens, 

500  II  l".  Electric  Trai.siiiissinii  Line   :V70i>  feet  l..iie. 

Otlice  lliiil'lin^'.  Hi'  X  40. 

Stor.'  IliMisf,  :!<)    X  Tilt.  1,1,1, 

,..,wer   ll.mse  ami    Machl.le   Shop.  H.",     X   .i.V.       .  Macln.le  sho,,  e,|,.,,,,,e.l   with    ...olsl. 

Shelter  Mouse,  4S    x  42:»  . 
lUacksiiillh  Sh.,11.  24'  x  ;{0  . 


Engixeerixc  Stakk. 

The   following;   is   a    list   nf  t\\f   iii.-mlMTs   of    iho    Kii<,Miii<Tiii<;   Stnfl'  at    '^'iagara   Kails. 
Ontario  :  — 

Julian  Thoinley Senior  Assistant  Kn^ineor  .  Apjminti'd  Vvh.     I">,  \'MKi. 

Henry  P.  Rust Transitinan "  May      4   )'•():{. 

Carlton  W.  Allen Ko<inian '  .liine      1.  1'"'»''5- 

Oscar  lie  \V.  Randolph ....        "        -lunw   27,  IIKKi. 

Newman  W.  C.  Moyles.  ...        "        "  .'nly    13,  \<M):i. 

Win.  <i.  Cameron (iiia<,'e  Heconler •  Mar.     10,  1  !•<);}. 

(ieorjje  A.  Mcl'herson Cement  Tester "  Sepl.      l.KIIKt 

May  (^uillinan Stenojiraplier May       1,1  !•():{. 

Thomas  Harnett Inspeetor Kmployed  Feb.  1!».  1!»0:{,  to  "late. 

Charles  Willox "         -  Fel..  20,  1903,  to  date. 

■lames  McDonalil Axeman -  Feb.  20.  1 903,  to  Mar.  20,  '03. 

Alexander  I).  H.^nderson. .  .        "        '  Feb.  20.  I!t03  to.lune   1,  03. 

Mr.  Randolph  resigned  on  September  3rd,  1903. 


A  base  line  has  been  laid  out  in  the  park  and  monumented,  and  a  system  of  triangulation 
established  for  the  tunnel  alignment. 

The  tluotuations  of  the  River  have  l)een  recorded,  by  means  of  guages  placed,  at  various 
points. 

.V  Cement  Testing  Laboratory  lias  been  established  al  the  Ri'siilent  Kngineer's  Office, 
aucl  a  series  of  tests  are  being  conducted  on  various  brands  of   Portland  cement. 

Tests  of  brick,  sand,  and  other  materials,  used  in  the  construction  w<jrk,  are  also  being 
made. 

In  conclusion,  the  Resident  Kngineer  desires  to  express  his  aiipreciation  of  the  faithful 
and  ettieient  services  rendered  by  the  members  of  the  engineering  staH',  also  to  the  contractors 
for  llieir  e.uiiest  co-operation  in  the  furtherance  of  the  «ork. 

Respectfully  submitted. 

JiF.VKRLKV  R    \  ALl'K 
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REPORT   OF    CHIEF   ENGINEER,    RIGHT   OF   WAY. 


Fredf.kk' 


l(H<>l.l> 


K> 


Ifslili'lll   :\U 


I  Cni 


Mil 


Till'  'roiriilii  iiml  Nia;;iiia  Power  Coini'iiny.  'runinlo. 

Sir.    -I  liavc  the  lionor  to  i-i'i)i)rl.  in   l)ricf.  that   ih.-  locatinn  of  the  loiitc  for  thi-  Toronto 

■an^iuissioii   Litir.  lia^  liffii  coniiilitcil  hitwicn  the 
Work-,  sitiialril   at    r>iii|H>t    I'oiiit  in   tlir  <,)in'i'ii 


ami  Xiiijrara  I'ower  CoiiipaiiyH  Kli'ctrica 


ITi 
KU'ctrical    IVvfloptiifiit    ("ompaiiy's    1  own 
Victoria 


I'ark,  Niagara  Kails  ami  Scarlett  Koail.  I.aiiihton.  on  the  north-western  confines  of  tli( 


C'itv  of  Toronto. 

The  total  distance  helween  the  two  points  nientioiieil  is  ''>\  miles. 

The  location  has  heeii  selected  with  a  view  ti>  the   \itili/,at ion  of  the  ri^dit  of  way  lands 
not  oiilv  for  electric  power  transmission   lines  hut   for  railway  purposes,  ami  in  thisr.spect  it 

mav  he  noteil  that  the  country  traviis.Ml  does  not  present  serious  en^il rin;:  ditheulties 

The  i'ra<lients  toward  Toronto  need  not  exceed   1  .">  feet  per  mile  with  ino<lerate  work,  while 

in  the  opposite  dir.'ction  the  only  section  on  which  that  maximum  will  1 xcee.led  lies  hetween 

the  eastern  extremity  of  rurlin;:t<.n  I'.each  aii.l  the  to],  of  the  ,  scarpmeni .  mar  tirimNhy,  a 
distance  of  ten  miles"  wh.'tv  the  ..rradi.'nt.  in  |.laces.  will  reach  one  per  cent  or  52  H  feet  j-er 
mile.  This  ascent  is  unavoidahle  as  the  .lirt'erence  hetween  the  level  of  Lak-  <  )ntnrio  and  that 
of  Lake  Krie.  ahout  .•}+(»  fe,t.  has  at  l.'ast  to  he  overcom.v  The  f;radienls 'liiront. .wards  are 
easier  than  on  existing'  liiu's  of  railway. 

The  percent aj;e  of  curved  lines  is  small  n..t withslan.linf:  the  mountain  asc'iit.  while  the 
rate  .if  curvature  in  n..  case  excels  -.i'.  .l.-;t s.  or  a  ra.lius  of   1(1:57  f..t. 

Consi.lerintr  the  a.lvantaees  which  may  thus  1.,-  ..l.tain.-d  f..r  very  rapid  rail  transit,  l.y 
electric  p..w.r.  hetw.en  th,'  Nia^rara  Hiver  "fronti.r  aiei  T..ront,.,  the  small  a.l.lith.nal  .listanc.' 
over  air  lines  hetw.M^n  tix.'.l  p..ints.  is  inappreciahle  from  an  electrical  transmission  ].oint  .if 
view,  while  for  the  railway  >,i  tin-  futur.'.  with  a  train  service  rate.l  at  on.^  hun.lre.l  miles  ]„r 
hour  or  more,  it  is  ohvi..usthat  tie-  hest  alijintnent  an.i  ^rraili.'Uts  th.'  country  can  ..conomically 
artord  are  necessary. 

A  privat.-  ri^'ht  of  way  has  h...n  larjrely  s.'cur.'.l  throu^di  th.-  .listricts  traversed,  on  a 
minimum  l.asis  ot^HO  f.'ct  it!  wi.ith  (with  eniarf;.-inents  where  nec.ssary),  to  pr..vide  for  pole 
transmiHsion  lines  and  for  a. louhle  track  railway,  while  wh..re  for.'st   lami   is  passe.l   thr-.n-h. 

the  rijriit  to  cut  down  trees,  .■tc.  has  1 n  secured  f..r  such  extra  .listances  as  may  !..•  a.lvisahle 

I,,  ensure  free.lom  from  acchlent.  int.rriiption  l.i  .l.rtric  transmission  or  to  train  service. 

Ten.lers  for  f.'iicin^'  the  .'ntire  rij;ht  ..f  way  aiv  invif.l,  an.l  the  contract  will  1...  awai.le.l 
al  once,  so  that  material  may  he  secund  in  time  for  construction  .'arly  in  VMi. 

1  have  tht    ionor  to  remain,  sir. 
N'oiirs  truly, 

\Vm    !'.  .IKNNlN<iS.  M  ICK 

('oiiniilliii;!  Hiii/i IIP'  i: 
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SOLICITORS    REPORT. 

Vicr-I'rpsi.l.-nt   niwl  ( iwi.-n.     M.in..j:.T. 


Thr   Kl.i'trical    l)rv.'l(.jmi«'i>t  ('"iiipHi'V 


..I 


'rill'  'riiroiito  an 


1   Niasinra   Pdw.t  Coiiipaiiy. 


IKar  Sir,      I   ')<>;  to  lepoit   to  you  t 


lio  Solicitor's  W(jrk  iloiie  I'V 


for  tin-   Kliictrical 


.)ev..lol,..nt  (■,..„,.«,;•  a.ul  th.  Toromo  a>.,l  Niagara  Power  Comranv. 
■         ,1   A.   of  ll.o;,.ratio..  of  t...  Toronto  a...  Niagara  ^''::;;^-:^Z:Z:^Zl  Z 
Mav.  n.0-2,  fro...   tl,-   l-a,lia„u.nt   of  Ca-.a^ia,  a„tl.or...ng  the  ,.-  -  ■  ^        an  _^^ 

e,...ri.al  power  witi.in  t.,..  Pr..inc..  ..  <  >.Uario.  t..  w..rU  ^'^^^^^^  I,..,  .^  „,„, 
adva..ta.'e  of  Canada ;  the  capital  stock  anthor.ze.l  U  the  Ait  l.e...„ 

'^^"^,:;:tri.ne    nn,ler    this    Act    ^^a.  .i.-..-    as  aWe  n.;.no..,.    .^^^^ 
*,,.0(.,0....,  a.,,1  a  ...nch  larger  issne  l.ein,  rc.n.red  to  n.eet      '<      " ^  ^  ^^^^  [,,,,   ^,,,  ,, 

,,i,.,.ctors,  it  was  the..  ,00  late  to  incn.a.e  the  bo.„l.n.  po--  „  "not I  '  ure.l  until  the 
„...  sessio..  of  Pa.lia,..e..t  of  UH.o.,.0:V  -'  ^  ^'"''  '-  ^^^  .^  ";,,,;„,  eharter  in 
followi...  session,  one  year  later,  the  .ineetors  autl-"-.  1    h.        u  of  a  p.  ^^^^^ 

U„.  .KU„e  of  the  Klect.ic..l  1  .evelop.nent  <  •""M'«"y  of     >....-.,  Lnn      -1.  u.  J 

a  eha..t.r   was  accordingly  ohtained    fron.  the  77;  ;-;:;::  ^^r^ '.Sli^ioO  with  a 
Joint    Stock    ("(....panics-    Act    the    sha.e    capital    of    the  co...panj    Ixm}, 
le.'ali/.e.l  iHm.l  issue  of  *1 0  000,(100. 

^     In    March,    ..0.,  a..    a,ree...e..t   was  entcc.   it.to  Wtwe..   y^^-.^^^^^/^^^Z 
H     M     I'ellatt    a.-..l     Fre.le.ic    Mcholls,    therei..    calle.l  the    -  Syn.l.catc      "">/'       [     '^':^;. 

-- :,:;-;- t;::;;i  t.:rtz;i:":l  ;L;:;;:^r';.';;i; :  -. 

n.issioners   ol  ti.e  t^^uiin   \icio.  lu   .>i.i„-  „..  1  f,„.  ,1...  ..oiisiderations 

2!1th  Jan,.a.y.  1003,  was  fansfer.vd  to  the  co.npanv  ..po,.  the  tenns  an-l  fo.  th.  .ons.dtrat 

"'"t   Fd!n!!u-v' 1003,  an  a,ree...e„t   for  the  t,a,.sn,issio.,    and  supply  of  electrical  power 
.as  n.ade  W  th'e  To.-o-.to  and^•ia,a.■a  Power  ('o.^pany  with  the  ■ro..o..to  Ka.lway   (  ...npa,.j . 
|„  Fel,r..arv    V.m.  an  a,.een.ent  for  the  t.a..s,.,issio..  a..d  supply  of  electnc.l  power  was 
...ade  h^  ;.:;.  •roni-.to  a..d  Ni^^a.-a  Power  Co...p«ny  with  the  •ro.o-.to  Kl.  .-tr.c  L.,ht   (  on.pan> 
r..d,.rwrili..<r  a-.ee,..e..ts  for  the  In.nds  a...i  stock  of  the  cn-l  any  were  p.eparul. 
Ho.,ds     of     H.e     Klect.-ical     1  .evelop.nent     ( •o.-.-a-.y     we.e    authorised     '^  ^'^^;^;;'   ^^ 
^.,,,000,000  .iated    1st  Ma.ch,  liH.:!.  the  p.vse...  issue  hei...  to  the  an.o,...t  ot   *•'••"'""•" 
,,ala,.ce  .cnainin,'  in  the  ,.eas...y  of  the    con,pa..y  :  the  sai,l   .ssue  was  secured  1,>    a  tn.sl 
:!:;   a,e    exect:.    hy    the  co,..pany   .0  National  Trusts  Con.pany  o,  (    .tar...  .ts     rus... 
•n,.,  ?,;.u  of  the   l,o..ds.  and  of  the  t.us,   ...ort^a^e,  we.e   .ev.sed   hy    M.-.   /.   A.   Lash,    M 
actini'  as  cou.isi'l  for  the  Coinimny. 

^o.-ls  of   the   Tonmto  a..d    Nia,a.a   Power  (■on.a..y   w.-.v   a,.,hori.ed   .0  the  cxten     o 
*1  -,(.()  OOO  .lated  Is,    March,  l!.0:t.  a>.d  such   iss-.e  was    -.ec.-ed  hy  a  trust  n.ortf;aj;e  execut.  d 
l,y  theCon.pa..v,o,he   Natio.,al  T.M.sts  (mnpaiivof  ()..ta.-,o.  as  t.ustees. 

(„.  the  7th  March.  1003,  the  cont.ac,  with  P.a.-.y  >V  McMo.die  for  the  co..structio-  of  the 
cotrerda...  in  the  NiH,..ra  River  was  prepared  and  exccute.l,  and  sccur.ty  taken  fron.  the 
contractors  in  the  sun.  of  i<2.'),000. 
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<)ti    tlic    l-tlli    Miiy.  \W.\.   llir   niiili.trl    fill-   ill in>.lnirlinii    nf    iliitail    iiii'i-  liiiiih  1  iiml 

constnictioii  xlin'l  "''''  ^''-  -^  ' "  1 'kh;,'''*"--  ""^  |>r(|>iiivil  aii'i  i\rcini'l  iiinl  :i  sni>l  \  l«iii.l  "f 
till'  Title  (iiiaiaiitv  iiml  'rrust  ("niiiiiaiiy  nf  Sc-imiiIoh,  I'm  ,  in  iln-  ^uiii  ipf  S-_'()00(H)  wav  (.lilaiiicl 
from  the  colli ractor. 

On  tlic  21st  .lulv.  10():V  till- coiitniol  fc:.-  llir  con^liiirtidii  of  llii'  wliccl  ]iit  willi  Mr  M.  I'. 
|)ivis,  of  Ottawa,  was  i)it'|)aiT(l  aii<l  (•xrciitfi.  ami  a  sunty  liomi  of  ili,'  rnitid  Stat.s  Kid.  lily 
ami  (Juaraiity  Coiiil«iiiy.  in  tlif  sum  of  ^-iOO.OOO,  was  olitaiii.il  from  tli.'  iniuiaclor 

The  titii's  wfir  sfaiTlii'il  ami  tin-  jnircliasr  <'omjil.t.Ml  <m  tlie  lilli  OrtolMr.  I'.toU,  cif  tin- 
Wellawl  Farms  property.  This  property,  eontainini;  5:t(»  acres,  or  lli.realMHits.  was  puielias.-.i 
bv  the  Klectrical  Developmeiil  C<Jiiilinny  for  factory  sites  ami  otlicr  mcssaiy  puipos.s  It 
has  a  froiita^'e  upon  the  Wellaml  Hiver  of  ovi'r  one  and  a  half  miles,  and  is  situate  thr.,-  milcN 
from  the  mouth  of  the  -iver  and  ahout  two  miles  from  the  town  of  Nia;;ara  Kails 

Since  the  month  of  .luly.  1!)():!,  the  purchase  of  the  ri^rlu  of  way  has  Keen  in  iiro;;ress.  a 
full  report  of  which,  has  heeii  suhmitteil  to  the  ( lenerai  Manajjer.  The  total  niimher  of  acres  to 
he  houi'ht.  exclusive  of  sections  where  running;  ri;;hls  may  he  ohtaimd.  or  other  airaii^.iiients 


made,  is  Tltij'',,",,   acres,  and   aj;iecmeiits   have  alr.ady  l.een  mad.'  f-.rthe  purchase 


of  475 


m 


The  titles  to  the  properties  piirchasi'd  are  heiii;;  searched  and  passed  and  the  purchase 
money  paid  over,  and  tlie  purchases  closed  as  rapidly  as  jMjssihle. 

There  is  now  heiii<:  completed  the  purchase  of  Hfty  acres  of  land  at  Lamhtoii  from  the 
Ungmuir  Syndicate  and  of  niiie  acres  a.ljoininj;  from  the  Brock  estate,  which  are  intended  foi 

terminal  purpo.ses. 

Vouis  truly. 

II.   H    .MACUAK 
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EXTRACT   FROM  THE   TORONTO   EVENING   NEWS,   NOVEMBER  3rd,  1903. 


DEED  OF  DARING 
FAILED  IN  OBJECT. 

Perilous    Trip    of  Workmen   in 
Niagara  Falls  Tunnel. 

THREE  GALLANT  MEN 


(uiyed  to  Solvt  «  rroblem  (or  Ihe  Toronto 

tad  Rticart  Power  Company's 

Contractor. 


^ronl  Our  ()»n  ("orrespondcnl. 

Niuyall  Kail-.  \..v.  :t  --l>.-.-.l-  ..t 
.iMIin^r  liMM-  l"-.-n  tiMliin-  .if  llii-  •■"11 
«lrMi-li.m  of  tlnMlH,tiiiMl  .l.\.l.i|.irnMil 
viiifkH    liei.-    i-MT    -III.-.'    tlir    lir-1    "■II      ^ 

irart"!    -iMil.-il    In    «..ik.      Tl llier 

ilu\  iiii.illi.r  tiiit  «a«iMl.(.il  I..  iIm-   li-1. 

Thv  -I-.  II.-  ..I  till-  hil.-l  i-vpl..!!  «ii- 
llie  ••Diisli'iii-liun  tiililH-1  «'f  A.  ('.  lluiiL' 
Ihxn.  »1i"  liii-  llif  .•nlilrii.l  f.ii  111.'  L-r.-iif 
luilllel  •'!  llli'  'ruMililii  .-iimI  Ni;i'.'alM 
I'lpHvl  ( 'iniipaliv  -thf  liu^f^t  lit  ill! 
Nia^'ulu"-  iiil'l*  iriiiM-jiii  'ail  laiT*. 

Tlic  T'linlilu  Hli'i  Niatjjtia  ('iiiil|ian\ '^ 
IiillTicl  i-  I"  iMi-imI  1f'"ii  till'  |iii«ir 
Itoii^f  at  'IViiiipi-t  I'l.iiit.  mar  tilt  l»iil 
fcriii  NlaiiiU.  Ill  till-  i"'it  ..I  till'  ci-iitii- 

of  till-  Hiil-.'«li"<-  Kail-,  a  tutal  l.-liLjtli 
lit  'J/.l*!  (•■ft.  ihi-  Wliiilr  lit  mIiIiIi  1- 
U|i»a|il«  lit  1511  lilt  l„l,,«  ill.-  «il.l. -1 
[.art  lit  lla-  ru|itil- aliii\<- till-  h'alN.  In 
(ir.l.-l  to  ^et  at  till-  u-'ik  (■.'lillarliir 
i'liii^la-—  lia-  .Iriv.li  a  r.iii-trii.-t  nui 
tinitl.-l  til. Ill  II  -liatt  nil  -tioic  til  tin; 
|i<iiiit  wli.-ri-  tlie  |..i\M-i-  tiiiiiit'l  will 
eiii|it\  it-lliiiiii  iiitii  lliti  -i-i  liiiii;;  i-aiil 
illiill  at  til.-  tiuit  111  111.  i-at.ila.-I  Siiln.- 
tiiii.-ay.'  till-  liK-iii-l  Iiail  ailMiiii-»*.l  -II 
lai  that  cilil\  a  tliili  will  nf  iin-U  -(-|iai 
atcl    tilt*    lu-aillti;;    finln    tli.-    i-liaiiili.-r 

uhii-li    .-xl-I-    li.iik    .it     III.     .IIIIH t 

wat.-r.  'I'll. -11  a  lull.  Mil- mail.- till. iiiL'li 
till-  Mall  at  lla-  Iii|i  i  it  tli.-  ti.|.  tilllli.l. 
Illiini-ilial.  l.\     li.ii-i-    .-Imiil-    "t     -piav 

Ititlil'lllti.--    Il|.-Illi.il|.i|    illiiiVi 

of  tin-  iili.iM-  ai'lii'li- 


ru^lii-il    111    lliri)U}.'li    tlif    o|iciiiii(r  ami 

«ali-f  U;j.'uii  1.1  ri- i  tlie  tluiir  iif  tli'- 

Imiiifl.  Kxaliiltiati.in  Hlaiwi-il  tliat  In 
.ilK'ii  the  i-liil  iif  tlic  Iillill.l  iliiwii  to  till- 
II.Kir  -II  that   111.-  water  wiiulil  run  nut 

Moiilil  I i's-itali-llu-lftiiii\al  of  a  lliri.'e 

atii..iitit  iif  t-oi-k.  I'liMi-rfiil  iiiiliiii-  »L'r>- 
-.-t  I.i  M.irk  til  k.-c|i  till-  Mat.T  iliiMii. 
lint  the  1  k  Ma-  lif^.iiiil  th.-in.  ami  llii- 
Miiti'i  lu-fanil  ilr.ive  tin-  lu.ii  from  tlie 
ht'aillli^.i.  Th.'  Iiuiii|i-i  wi'i-.-  |K>«erl(— 
til  ki-i-|i  It  ilowii,  ami  it  i-ri-|it  -trailih 
ii|>  till  iIh-h-  was  «iirh  a  iU'|itli  in  tin 
mIi.iI.-  tiiiiiitl  that  onlv  a  -mall  «|iari. 
ri-nialtieil  U-twct-n  it  anil  tin'  roiif. 

If  ih.  i.M'k  at  the  tuiiiit-r«  miiuth. 
Mhich  ai-ti-il  ttMi  ilatn.  coulil  he  retnov.-il 
till-  «an-r  Mdulil  iinim-iliati-ly  rati  out. 
I. lit  h.iM  til  j:.-t  Ihat  riii'k  a«av  wu-  a 
|iii//li-. 

Kiuallv  a  ilaiitij:  wlii-lm-  »a-  hit 
ii|ioii.  ami  thri't-  foriiiieu.  .Uihn  llavis, 
Mi.ha.-l  Alili.itt  ami  "Shorty"  Miiiiir, 
\.iliiiitf.-tvil  f.ir  a  imi-t  ilain.'i-r..ii- 
-.■r\  ii-.-. 

.\  Hat  1.1.1  tiiiui-il  limit  Ha-  |irii.-ui.-il 
triilu  llii'  Maiil  "f  the  Miit  Sti-atiilmal 
t  'iiiiitiaiiv  t  ami  taki-ti  ilowii  the  -haft  tn 
th.-  i-ii.l  of  till'  ll....ili'il  tuuiiel.  It  l'ii.le 
.111  lii;:li  ill  th.-uatei  that  it  w.iiil.l  nut 
1-1. >ar  till'  iiiiif  ami  lialla-t  Mu-  piii  in  l" 
liiak.  it  nil.-  liiM<-i.  'riicii  ililii  till- 
i-ia/v  irafi  ir.it  l>a\i-.  Aliln.tt  ami 
Mima,  with  till.-.-  Imxi-  "f  ilvnaniile 
ami  a  li.t  ut  .-o|.[M.-r  Mile,  atlil.  l\iiitr"n 
tli.-ir  hack- aial  |ii.i|i.-llm(.' the  Imat  In 
[iii-hiti;:  with  hand-  ami  fett  a^aiti-f 
till-  rui.'(.'i-il  III"'.  'lie>  -tait.il  ..II  a  hair 
l;ii-lU'_'  Miyai:'-. 

'I'll.-  luiim-l  Ma-,  iif  c-i.iii-e.  III  tiital 
ilarklii--.  -avi-  fir  llii-ii  t.-.  hie  l.iii-he-. 
li.-liiM  th.-ni  Ma-i  a  rii-ket_\  piinr.  tloat- 
luir  in  nialiv  feet  .if  lilai-k.  i-olil  Mater. 
.\  tVM  iiiilie-  from  their  iiptiirneil  fai-.-- 
Ma-  the  M.liil  lock  Iviii!.'  II  hiiniln-il  anil 
liftv  feel  thiek  above  tlii-ln.  anil  over 
that  reaieil  the  re-l-tle—  IIihhI  of  the 
lajiliN.  Let  thii..!-  mIhi  liai.-  Mnlki-.l 
iiml.-r.,^l'iiniil  tt\  in  |iirtiite  the  |«i-iti.iii 
..t  the-.-  mill.  11"  one  el-.-  .'an  a|i|ii.- 
.■|at»-  It. 

The  tiinm-l  l-  many  hiinilreil  f.-.l 
liiu^'.  ami  the  |ir..v:re— *  of  the   lioat  wa> 


iieee->-arih  -Iom  .  lint  at  last  the  ven 
t  nresome  voyajjeurs  urriveil  at  the  head 
111);  of  the  tunnel  and  the  hole  thr.in);h 
the  r..ek  Mhieh  ndmitli-il  a  hla-t  of 
stt-ant'litid  -pray  from  the  thunder  of 
water  on  flu-  rm-k  out-ide. 

One  hy  one  theycra«leil  thniiinh  the 
hole  and  stood,  half  "fiiitied  and  l...riie 
down  hy  the  iiuir  and  pie— me  of  im 
prisoned  air,  in  the  most  womhrfiil 
ehanilier  in  tin-  Morld. 

They  had  no  time  to  l.iok  arnniid  or 
unalwe  their  seiisution..  With  eareful 
haste  tliev  pliK'ed  the  hiixe-  of  d\  iianiile 
so  as  to  form  Ihe  ino-t  elle.-ti\e  lila-t 
in  the  dam  of  rock  wliii-h  »a-  i-aiisinj; 
all  the  II  iil.le.  They  had  lo  siruirnli- 
i-iiiisiantlv  aj;aiii-t  the  Masts  of  -pray 
lad.-ii  air  mIih-Ii  rushed  to  and  fro 
hehind  Ihe  falls,  ami  at  tinn-s  «ete 
even  fnreJd  oil  (heir  f.et. 

At  la-t  the  shot  Mas  plai-e.1,  the  wires 
i-onnei-ted.  and  tin-  men  .-ra»led  hark 
through  the  lioh-  anil  started  fm  the 
shaft  ill  the  lioat. 

The  end  of  the  trip  Mas. a  fely  ieai-ln-.l. 
and  Iheehi-trie  liattery  ili-iliat>ri  d  the 
lila-l  tiny  had  -et.  .\);ain  the  men 
.-iiteri-d  ihe  Imat  lo  tr.i  to  see  the  ell'ii-l. 
lull  the  lioat  Went  dnMii  under  th.-in. 
and  they  were  fon-ed  to  sMim  for  their 
lives  l.aek  to  the  shaft.  .\  laft  was 
l.iillt  and  Iri.-.l.  hut  it  Ma-  a  hiiluti-, 
ami  a  -ei'ond  \  mape  ihr.iiioli  iheliinin-l 
MH-  pivi-n  up. 

l-aler  in  the  day  Koreinaii  l>a\  i-  MenI 
liehind  the  falls  hy  »ay  of  the  iie« 
-e.-nie  liinn.-l  and  tnade  a  [lerilons  trip 
aliiiip  the  ehamlit-r  to  the  month  of  the 
e.iii-tliielion  tilliin-1.  lli-  fiiilml  that 
Ihe  hla-t  had  diitr  a  liiir  hole  in  tin- 
r.ii-k.  lint  d.itie  little  toMards  remo\iiip 

the  mass  that  dam-  tin-  ti el's  imiutli. 

W.irst  of  all.  it  had  i-iilarced  tlieo|».|i 
inc  iut.i  the  tuiiml.  so  that  the  -pra\ 
went  ill  la-ter  than  t-\er.  lull  not  eiioui:li 
In  let  one  drop  of  Matei   lun  out. 

I'.iiilra.-t.ir  |loiii.'la- hasadllhinll  task 
lietnr.-  liMu  in  i.-miiMii);  the  ol.strurlion 
from  the  im.iilh  of  the  Innliel.  hut  eon 
-nlinnp  the  men  he  ha-  In  i-aiiy  .ml 
his  plan-,  It  i--atetii.a>  he  h  ill  .i.-i-.ilii 
pli-h  It  soon. 


wi-i'i-  viicci-ssfiilly  stii-|i,(,nntiil  two  ill-  tlni'o  ilii.vs  .'ifiiv  [itililiciitinn 

I'UKDKIiiC    NH  IK  »!.!>. 

Vii;  -l'rf».'l,  nl  iind  (r'''(i'/'i'/  Mit  linger. 
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